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Preface to New Edition 





aN GLANCE Pisueh the following pages reveals the obvious aim and purpose 
of this work, namely, to provide the amateur mechanic with a complete ‘self- 


= instructor, bright and readable, reliable, well-illustrated, and up-to-date. 


Bf Iti is. a comprehensive guide to home handicraft and domestic jobbing, instruct- 


ba: 
es ing its readers in scores of practical arts and crafts, and explaining suitable 


og but ‘eminently workmanlike methods of doing a hundred and one mechanical 


a pees about the house. 


In this, the second, edition of a work that has now become famous, I have 


x 
ai “made certain alterations that will, I feel sure, commend themselves to my 
ne 





a readers. In the light of further experience I have rearranged the whole of 






ee | the contents of these volumes ; L have revised all chapters which the passing 
et a few years had rendered out-of-date; I have compressed the treatment 
Root the lesser subjects, and have also added pages to the work that I might 
eS make room for a large proportion of matter relating to new and more im- 


giomd subjects ; and, in general, I have done my best to avail myself of 





: _the- very many helpful suggestions which appreciative readers have kindly 
mis 


‘ 


rs % sent me. an 
= Both as regards its subject- matter and the method: dnd. style of its presen- 


i e. this new ‘edition will, it is confidently expected, be regarded with favour. 


Pe Meg i Ayes 


oe desire has. been to make the way plain to all, especially to the new-comer, 





and with that end in view the instruction has been couched in simple, straight- 
- forward, and non- -technical language, easily understood by everybody. . 


The remarkible teaching power of really good illustrations has, naturally, 


ree Sew 
Be. 


baiot been overlooked in the preparation of this work. Indeed, the reader will 


: early find al as much as possible has been left to the photographs, drawings, 
et. 

~ and diagrams with | which the pages are generously illustrated, and we 

ae co) Rie at | See" 

; ICN é - i | , ers i 
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ie ee $ 7 
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ithe: query has been entrusted, Ay is eae Aged ‘that ae 


“meet with difficulties will avail themselves a this source of hee: 
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The Index to all Four 


Volumes will be found at 
the end of Vol. IV. 








_ Sawing 


or ena, 


: Woodworking: Outfit, 
and Planing 
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feat and Datei of the tools, pole 
es; , and operations being largely relied 


asi Binet that the worker is starting with 
mall kit of tools, to which he 
add as his ability and skill 
rease. At first, then, only a 
of ‘the tools in general use 
| have their uses explained, 


“0 “present in this 
vpter § a set of illus- 


“majority of the hand 
- tools with the uses of 
ich the experienced 
rker_ _will need- to 


f course, is the princi- 
pal piece of apparatus, 
as no planing, paring, 
or other precesses can 
e properly done without it. To those who 
can as to buy a bench already made 

id fitted with a vice complete, the pur- 
chase of a bench with a tail vice and 
| spring stops is advised; these stops are 
_ extremely useful for holding pieces of 
wood in position. In addition, a side vice, 
_ while involving a slight additional ex- 
. ~ Dense, saves time, labour, and trouble. 


board, etc. 


It will bev, 


Fig. 1.—Bench with . 
Tail Vice, Cup- 


Hig. 1 shows a small bench in which the 


screw with the cheek and runner can be 
used both for the purpose of a side vice 
and tail vice. The lower part of a bench 
of this design can ke provided with a 














= 


bottom shelf and one or more others 
boarded round three sides and the front 
fitted with a pair of. folding doors, as 
shown. The illustration also shows a 
useful form of rack in the well of the 


bench, to keep a few of the tools handy, — 


but so that their edges do not touch. 
The spring stops already referred to 


are of the shape shown in Fig. 2. Ztney 


2 THE AMATEUR MECHANIC 


fit into the square holes along the front of 
the bench (see Fig. 1), and the spring holds 
them at any required height. 

Another excellent portable bench is 
shown photographically by Fig. 3, and 


ers ee see sec eaeese ears @ 
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Fig, 2.— 
Spring 
Bench- 
stop 


in a later chapter the working drawings 
and notes on its construction will be 
presented. 


Fig. 4. —Sawing-stool 


mortising and doing other similar heavy 
work. 

Bench Hook.—A useful form of: bench 
hook or sawing block is shown in Fig. 
5. This is the best kind for the beginner, 





Fig. 5.—Bench Hook 


and is made simply by screwing together 
three pieces of wood as shown. 
Hand Tools.—The tools necessary for 





Fig. 3.—A Portable Bench of Simple Construction 


Stools.—TIwo stools will be found use- 
ful, and may be of the ordinary pattern, 
as in Fig. 4; but it might be more ser- 
viceable to have one with a broader top, 
as it will be found very convenient for 


beginning woodwork are not many or 
expensive, the list at the head of page 
7, although it is quite short, even in- 
cluding some that could be cinpenestae 
with for a time. 
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SS Cralee Saat 1 in. 
| Oilstone - 
Hammer 
- Pincers, 6 in, 
‘| Mallet, 5 in. 
Serewdriver, 7 in. . 
[Sere 3 sizes 
irmetr chisels, ; 
ik, 1fi in bat 
_ Sash or mortise chisel, 
~ fin. 


i 


Pes eth 


e shown by Figs. 6 to. 53. A superior 


KS steaseee 
ey 
reir ies 

TE 


cuaeeiee 


Z 
a) 




















lina ak 
zy Te niet be af a “bright: even 

r, without patches, and quite free 

little dark ae or other flaws. 
nds 


ing Pots the: teeth nip the back aie 
ee OE saws should be s carealy 


rs 


ee the soe: and Hey steamed 


30 hak the ce may remain true. 
e ble th aes Should be as pheee as 


ets ‘it, also the pees nearest the | 
fone at. the top surface of the plane. . 
Those features are. pew a. in eek 54 


- Sash. or mortise chisel, : 


t fe Hise tools are illustrated among | 


le is es but the one mentioned 


* Fig. és, —Heart Grain on Sole 


_ of Plane; 


io from beech whieh has been | 


avoided, as it indicates that the stock has” 
been cut from a log of crooked growth, 
this causing the face to wear unevenly, and 


rendering the stock liable to.warp. Plane 


stocks that have been cut from the log, 
so that the grain on the end appears as 


shown in Fig. 56, become untrue on being | 


acted on by the atmosphere, -and- thus 
contract and expand in the manner indi- 
cated by the dotted lines. 


All bright-steel parts of chisels should. | 
be of an even colour, free from specks or 
On sharpen- 


spots, small holes, or flaws. 





Bad End of Plane : Bad 


~ 


es plane irons and chisels very little 


‘ wire edge ” should appear; but if none 


~at all is seen, possibly the edges may be 


too hard. Thus the hardening and temper- 


ing process may have been. imp papedly an 
carried out. 
Tool handles are made of various hard 


woods, but beech or ash is very serviceable 
for the first few chisels required by a 
beginner. They are nice woods to use, and 


will stand occasional light blows with the : 


mallet. 
‘The Washita (properly, Ouachita) is a 


quick-cutting oilstone that produces an 


edge sufficiently fine for wood-working 
tools. The oilstone should be bought 


already cased, unless the reader has ac- 


quired sufficient knowledge of wood- 
eee to case the stone himself. 


not show vein marks, although these 


-are sometimes so very fine that their 


presence is not detected without very 
close scrutiny. _ 


Care of Tools.—The keeping of tools 
ina bass or basket, pithoven this method _ 


ee 4 





zoe li ithe a sole (or face) having 
e ieart grain, as shown in Fig. 55, should be 


Fig. 56. Svc Grain at — 


Care — 
should be taken. to select stones that do 
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Fig. 57.—Dividing Board into Equal Parts 
with Rule 


Fig. 59.—Using Marking Gauge for Lining 
Down Board 








Fig. 58:—Using Forefinger,-Rule, and Pencil 
for Lining Down Eoard 


Fig. 60.—Lining Down’ with Pencil and 
Straightedge 
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is ithe only ne Spoleibie to many work- 
n, should never be adopted by the 
amateur mechanic, as it leads to the blunt- 
ns of the tool edges. It is better to 
hang up saws and arrange chisels and other 
tools in racks, because they are thus more 
a readily accessible. All tools should be 
sufficiently cleaned to maintain them in 
_ good order and appearance. This may be 
a done by occasionally. damping a piece of 


aS 
ae a ae -Square 
Boss 2 % “a ‘ sie 


+3 cotton waste or ah with oil (not Hasesd) 
or a little vaseline, and rubbing the steel 
& parts. Of course, care should be taken 
to prevent the destruction of the tools 
by rust. The wooden parts of tools should — 
be occasionally rubbed with cotton waste 
- or rag moistened with linseed oil, taking 
- care not to leave any superfluous oil on 
the surfaces, as it is liable to become 
74 er. In the case of new planes it is 


~ a good plan to soak them well with lin-— 


seed oil a short time before using, and 
~ then, by well rubbing the surfaces, a dull 
- finish ‘Is. obtained, and. by following this 


ee 
: t F- 


Say hee 
ye 2 ‘ 


: aN ‘ ee ce PROD ORnne OUTFIT 


i Fig. 61. —Lining Out Across Board ae : 


‘example, Fig. 57 shows a board 61 


by an SEERA rub, the surfaces are 


kept clean and in good condition. 


In the case of the oilstone, the cover — 


should always be kept on when the oil- 
stone is not in use. Any thickened oil 
should be rubbed off, and not allowed to 
form a corrosion with dirt round the 
edges of the case. Plane irons should not 


be allowed to become ‘‘ thick” at the 
edges, but kept thin by grinding. 


The 





Raber aaa ins neice eater 


Fig. 62.—Guiding the ae with Thumb at 
the Start 52 


sharpening of saws should be done by 
professional saw-sharpeners until the 
worker is sufficiently experienced to do 
this himself, instructions-in which work 
will be given later. 


LINING OUT MATERIAL “ah 


Sometimes it is desirable to cut a board — 
into several strips of equal breadth. For 
in. 
wide, which is to be divided into Ripa: 


Thus placing the rule as shown with its 


end against one edge of the board, and 
so that the division 9 is over the other 


“~ - 


7 





=~ 
j= 
EA: 





sen, 


ae Bs 


Fanny oti x 
ake See re 


= - odes then marks can n be Se. made eee 
a and 6. 

_ Fig. 58 shows a ready method of lining 
. S a board for sawing where only approxi- 
“mate accuracy is required. The rule is 


held with the left hand, the forefinger 


— 
pe m 


being kept against the edge of the board 


___and the rule, so that the particular divi- 








sion of the latter is just over the edge of 
- the board. Then, with the ae hand 


Fig. 63. Gatdins the See with Forefinger < 
. and Knuckle at the Start 


~ holding the pencil point against the end 
of the rule and on the board, the hands 
_ and pencil are moved from the end along 
the board, the line being thus produced ; 
some amount of practice is required be- 
— fore proficiency is gained in this method. 
The use of the marking gauge, although 
“not so speedy as the previous ‘method, 
is more accurate and easier for a beginner, 


is ; Sid is therefore recommended for the 


present. The gauge is set by measuring 
_ the desired distance from the back end of — 
~ the shaft to the stock, then the pencil is 


hee 


mark off the breadth near each end otthe 


SAWING 


and at. the same time 2 tin ances the 













aa Hee sigs oh of any shaft { 
the left hand keeps the stock close t 
board (see Fig. 59), and thus ~ 
_ backward movement the mark is. ‘ma 

Sometimes it is more convenient: to 


piece required. Then, placing a straigh 
edge to these marks, the line can be m 

as indicated in Fig. 60. Then the lengths 
oe the pee are ane zEne by meal 















Fig. 64. mre Saw fe Squareness wit 
Surface of Board 


— 


oF a try-square and pencil as shown i 
Fig- 61. weet e z 


Ripping or ‘Sawing with the Gre 
—The beginning of a saw kerf or 
deserves special attention, — because, 
not properly done, the whole of the 
will Probably be faulty. The saw h 






62 to 66. The left hand Sioata 
the work to assist in steadying the’ 











Sete ae fae 
r me Reais of the thumb, as shown in 

_ 62, or by the forefinger and knuckle, 
aly in Fig. 63. 
_ Another point acrane special atten 
tion is to begin with and keep the blade 

the saw at right angles. to ie surface 
i the wood, as shown in 
a horizontal board, the saw blade, 
tre of the wrist, elbows 
pase, and vision should - 























. 





one Pratica plane, as 
hown in Fig. 65, where it. 
hould be noticed that the 
dy is 80 posed that there 









rk without touching 
e. The body is pro- 
Sere; as the 
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1, Bit is. “necessary to nlace the ‘right 
on it; rs ee together with the left 


of se acts. and at the same time 
peor for the movement of the 


etl the wood (50° to 60°). 
Ct Se and eae method of hold- 


Board _ 


4 ~ 64 aE yee 


» Fig. 65.—Front View, _ 
Showing Saw, Wrist,  _ 
- Elbow and Centre of 

- Vision in one Plane 


Fig. 66. — Side View, 
Showing Working 

Edge of Saw Heldat ~— 
Correct Angle with 


“This may be ane aie 


as 


small an angle, thus causing a waste of 
energy and time, as the wood cannot be 
cut nearly so fast or so easily. Two other 
common faults are shown in Figs. 68 and _ 
69. In the first case, the worker is shown 
with his head. inclined too much to the | 
left, this causing the saw to be inclined 
Tn oe 69 the head 1 Oe 


in that direction. 












Fig. 66 
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inclined too rite to the panes Thase é, 
three illustrations indicate the principal 
causes of wood being sawn out of the 
square. Regular ‘strokes should be Bae 
with the saw, making them nearly it So 4 
length, so as to use as many of the obs 

as possible. Quick, short, jerky strokes 

invariably lead to bad sawing. The saw 


should be used as lightly as possible ; that 





Fig. 68.—Front View, Showing Head and Saw 
Inclined Too Much to the Left — 





Fig. 70.—Holding Oventiad ng Piece in’ 
Cross-cut Sawing , 


~ 


Motreat pressure should be. pres as 
it generally results in the saw running — 
from the line. To correct this, beginners 
frequently~bend and twist the blade, by _ 
which means it is quickly buckled and S 

) damaged. 

Cross Cutting.—In starting the: ott ¢ 
across the grain, the hands and noe? 
are held in the same positions as indicated — 
in Fig. 62 for sawing with the grain. In 
sawing off small pieces which are unsup- 

ported, it is a good method, when within _ 
oo ne an inch or two of the completion of the —_ 
So saw cut, to hold the board with the knee ~ 


eit 





Fig. 69.—Front View, Showing Head and Saw He 
Inclined Too Much to the Right _ - and the piece with the felt panels as ‘shown is 2 
ee. tea ; 





ein Fig 70, to. een sudden breakage. 
3 and, splintering. 

Marking off Prat ee os is almost 
needless to say that the setting out of 
_work is of the greatest mmportance, inas- 
much as any inaccuracy in marking off 
distances and squaring over will affect 


: Pethier operations are very carefully carried 
out ey working to the: lines. 





+ Fig. 71.—Marking off with Knife 


a Usually, in a simple case, the best plan 
is to start by placing the face side of the 
_ work uppermost, and the énd of the rule 


to mark off the distances required by 
means of a marking awl or.the sharp end 
- of ascriber.. Care should be taken to hold 
patie tool as vertically as possible, and 
opposite the particular division on the 
4 tule, and at the same time to look vertically 
j ‘down and not obliquely, as is frequently 
done by beginners, the incorrect method 
leading to inaccuracy because it is 
: impossible properly to see when the tool 
is opposite the division of the rule. 
_ Fig. 71 shows the right method. 
: Preparing to Scribe across the Face 
_ Side.—The method of holding the try- 
square is shown in Fig. 72, in which it will 
be seen that the face of the stock of the 
eet -square is kept against the face edge 
of the work by the left hand; this should 
be done by means of the thumb and 
the third and fourth fingers, as shown, 
_ whilst the first and second fingers press 
the blade closely to the face side of the 
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’ flush with one end of the work, and then. 
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work. At the same time the point of 


‘the scriber should be placed in the mark 


as indicated. 
Scribing across the Face Side.— Next, 


_ the try-square should be pushed up to 


the scriber as shown, taking care to 
press the stock and work closely together. 
Next make the cut with one or more 
strokes of the scriber according to the 


‘depth of the cut line required. This 


operation is illustrated at Fig. 73. 

Preparing to Scribe across the Face — 
Edge.—The work is- turned over, and 
the scriber placed in the end of the cut 
made on the face, and the try-square held 
so that the stock is\against the face of the | 
work as shown at Fig. 74. 

Scribing across the Face Edge.—After 
having completed the above preparations, 
the square is pushed forward so that 
the blade touches the scriber as at 
Fig. 75, and then the cut line is made. It 
is essential to remember that, whenever 
possible, the stock of the square should 


_always be pressed against the face edge 





Fig. 72,—Preparing for Scribing 


or the face side of the work, as the case 
may, be, because they are necessarily the 
true faces of the work and it frequently 
happens ‘that the third and fourth are 
out of truth. The face mark is clearly 
shown in Figs. 74 and 75. 


SAWING WITH THE GRAIN WITH 
THE TENON SAW 

The general position for this work is 

shown at Fig. 76. It is important that 


s 
ww 


4 THE AMATEUR MECHANIC 


the lines, saw blade, wrist, and elbow 
should be as nearly as possible in one plane. 
In order to give freedom for the movement. 
of the elbow of the left arm it should 





Fig. 73.—Scribing Across Face Side 
be a little in advance of the right. In 
starting the kerf, the saw should be tilted 
as Shown in Fig. 77. The left thumb is 
placed on the work and against the saw 
blade so as to regulate the saw in such a 
manner that the teeth are quite in the 
waste but just against the line. The kerf 
is then started by a slight backward 
stroke. With a few careful strokes, the 
saw is gradually brought into a horizontal 





Fig. 75.—Scribing Across Face Edge 


position and the kerf made right across 
the work, as indicated in Fig. 78. The 
sawing is then continued by gradually 
lowering the handle end, as shown at 
Fig. 79, the object being to follow the line 
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SL 


and make the cut on the side which is 
.n the direct view of the operator. The 
work should be turned completely round 


two or three times and sawn in the way 
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Fig. 76.—Sawing with the Grain 


just described. The kerf is finished by 
a few level strokes of the saw, as in 
Fig. 80. . 

Good and Bad Saw Kerfs.—At Fig. 


8] are shown three saw kerfs. That at 


~ 
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‘A has been made wholly on the wrong SAWING ACROSS THE GRAIN WITH 
_ side of the line; that at B demonstrates THE TENON SAW 

~a rather common mistake of sawing on The general position for this operation 
is given at Fig. 83. The remarks as to 





Fig. 77,—Starting the Kerf Fig. 78.—The Kerf Well Started 


_ the saw (measured across the teeth) has line, saw, centre of arm line, vision, etc., 
_ been taken out on each side of the line; given for sawing with the grain, apply 
~ and that at c shows, of course, the cor- equally here. The method of starting the 

rectly made kerf, just the thickness of the kerf on narrow pieces, which can be grasped 
> saw being taken wholly out of the waste. together with the stock of the bench hook, 
= Alternative Method of Starting a is illustrated at Vig. 84. The forefinger 
Saw Kerf.—The method shown at Fig. of the left hand is placed so as to adjust 
& 82 for starting the kerf is in favour with ~ the blade and teeth exactly in their proper 
4 *some workers, but the author’s many relation to the line. The kerf is started 
years’ experience as craftsman and teacher by a slight backward stroke at the far 
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- Fig. 79.—Following Line on Side Facing Operator Fig. 80.—Finishing the Kerf 


causes him without hesitation to re-  arris of the wood by holding the handle 
~commend that the kerf be started at end of the saw higher than the other end, 
the far end of the line, as previously asshown. ‘The saw is then gently pushed” 

described. The beginner is more likely to. forward, and then to and fro, extending 
_cut true by the method shown in Fig. 77. the kerf right across the face of the work 
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by gradually bringing the teeth into a 
horizontal position, as in Fig. 85, where 
it will be seen that the forefinger has been 
removed from the side of the blade and 





Fig. 81.—Good and Bad Saw Kerfs 





a 


Fig. 83—Sawing Across th 


e Grain 


is used to assist in holding the work. 
Fig. 86 shows three kinds of sawing across 
the grain with regard to the liness Let it 
be assumed that the three parts a, B, 
and c are to be removed and leave spaces 
exactly the same size. By sawing on the 








line it will be seen that a will be.too wide 
by half the thickness of the kerf on each 
side; that B will be too wide by. twice 


the thickness of the kerf; whereas o will 


Fig. 82.—Another Method of Starting Kerf 





be the proper size, because the kerfs will 
be in the waste. material on each side, 
leaving the sharp arris of the cut line 


-intact. 


Sawing Wide Stuff.—When sawing 


wide stuff across the grain with the tenon 
saw, it is usually more convenient to guide 
the saw with the left thumb when start- 
ing the kerf, this allowing of the work 
being held firmly against the bench 
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Pisa 


the Kerf - 


Fig. 84—Starting 


hook, as indicated by Fig. 87. The kerf 
is made right across the face of the work 
by gradually bringing the saw into a 
horizontal position, and the work can 
then be better held with the left hand 
by placing it as shown in Fig. 88, whilst 
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; the saw is worked with full strokes across 
the wood. 


_ SHARPENING AND ADJUSTING PLANE 
IRONS 
- After sawing out the material the next 


' process is usually to plane it, which is 
_ generally designated “planing up” or 
- “squaring up.” This is probably the 
= 


. 85.—The Kerf Well 


~ most important and difficult operation in 
wood-working, and depends to a great 
extent on the operator’s skill in sharpen- 
ing and setting the plane irons; and 
unless this can be performed properly, 
accurate and smooth work cannot be 





produced. — 
‘Releasing the Irons from _ the 
| Stock.—There are two methods in general 


use for doing this. The back of the stock 
_ is held in the left hand, whilst the right 
I—c 


a fee Figs. 87 and 88.—Sawing Wide Stuff Across the Grain 


~ 
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hand grasps the wedge and irons, apd 


then holding them in ‘position as shown 
in Fig. 89, where it will be seen that the 
top of the stock is raised about 9 in. to 


1 ft. above the bench. Then, with a 


downward spring, about 2 in. or 3 in. of 
the stock is made to strike the bench 
top (or a hardwood block), and if done 
smartly the wedge and irons are released 






from the stock as shown in Fig. 90. The 
method which is perhaps most common is 
shown in Fig. 91. The stock is grasped 
with the left hand, the fingers reaching 


to the face of the plane and the left thumb 


in the throat, and the end of it pressing 
on the iron. Then, with two or three 
smart, square blows with the hammer, a 
movement of the irons will be felt by the 
left thumb, which will indicate that they 
and the wedge are released. The operator 
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method of loosening the screw is 
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can thus judge when to “disdontinue 


striking. The irons and wedge should 3 
_ then be taken out of the throat. 


- good 
shown 


Separating the Irons.—A 





89.—Releasing Plane Irons by 


: Fig. 
; Striking on Bench 





Fig. 90.—Taking Released: Irons from 
Stock after Striking on Bench 


in Fig. 92. It should be remembered 
that the screw seldom requires more than 
a complete turn. Laying down the 
screwdriver, the edges of the cutting iron 
should be held between the fingers and 
thumb of the right hand, and the edges 
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of the pack iron RACween: those of the 
left hand. The irons are then eae MS 
slipped apart as shown in Figs 93.0 es 
Sharpening the Cutting Iron.—Hold - 
the cutting iron in the right hand as 








Fig. 91.—Keleasing Irons by Striking ites 
pdomatet 


= aT 


shown in Fig. 94. ~ Then, placing the ier 
on the oilstone, adjust the left hand to — 


the iron, so that three fingers rest on its 


face and the thumb is extended under it. 
Then, the sharpening should be done with | 


he 
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careful strokes extending nearly the 2 


length of oe oilstone, and Bone the — 








Fig. 92.—Method of aoihed Irons while 
Unscrewing 


\ 


iron at one constant angle with its sur- 
face (see Fig. 95). Use an equal pressure — 
throughout. The angle should be about — 
30°. 
generally difficult for beginners, and they — 
most frequently pe to it a Aoki 


Y 


Holding the iron at one angle is ‘ : 














_ Fig. 95.—Holding : 
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motion, which forms a rounded surface 
instead of a flat facet, or sharpening bevel, 
as it is sometimes known. This rocking 
motion may be quickly avoided by the 
worker not swaying his body, and only let- 
ting the main movements proceed from 
the elbows and shoulders. Particular 
attention should be paid to obtain the 
correct angle, and overcome the common 
faults of holding the irons too flat, as 
shown in Fig. 96, or at too great a pitch, 
as shown in Fig. 97. During the back- 
ward and forward strokes there should 
also be slight side movements, so that 
the whole edge is sharpened, and at the 
same time caused to be a little rounded. 





Fig. 99.—Tilting the Iron when Removing 
Wire Edge 


Removing the Wire Edge.—tThe iron 
should next be turned over, and held with 
its face pressed quite flat to the face of 
the stone, as shown at Fig. 98, and then 
moved to and fro once or twice, so as to 
remove what is known as the “‘ wire 
edge.”” Most beginners are liable to raise 
the left hand a little (even when they try 
not to), and thus tilt the iron so that the 
edge just touches the stone as shown in 
Fig. 99, thus forming a bevel on the face~ 
of the iron and reducing its cutting effi- 
ciency. Therefore every effort should be 
made to overcome this difficulty. The 
oil should now be wiped off with some 
clean shavings, and the edge examined to 
see if it is sharp. Theironis held so that 
the light falls on the edge; then, if it is not 
sharp, it will appear as a white line. 
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Adjusting the Cutting Iron ‘and 
Back Iron.—Taking the cutting iron in 
the right hand and the back iron in the 
left hand as shown in Fig. 100, carefully 
slide them together, and adjust thew 
edges as in Vig.-101, so that the edge of 
the back iron is 35 in. from the edge of the 
cutting iron. (This distance varies with 
the kind of work, plane, etc., and further 
particulars will be given later.) Carefully 





Fig. 100.—Sliding Irons together . - 





Fig. 101.—Adjusting Edges of Irons 


hold“ both irons between the thumb and 


fingers of the left hand, and tighten up 


the set-screws with the right hand. Then 


tighten up as in Fig. 102. 

_ Setting Irons in the Stock.—Set the 
irons inthe stock as shown in Fig. 103, 
where_it will be seen that the stock is 
held by the left hand, the four fingers 
being on the face of the plane, whilst the 
thumb is far into the throat, at the same 


time pressing and holding the irons, the — 


‘ \ ‘. { ayvcedt ‘ 
4 d : . eevee be ree ms , “ Rw ) , 
OTT ogee eC OEM LT Oe ET pe ee eT Pea AE Re nS Nhs ear tt Qe MEA ORO) A RRMA 


; 

















Fig. 106.— 
Tightening 
Wedge in 
Plane 
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irons being regulated by the right hand, 
so that the cutting edge projects evenly. 
When this is satisfactory, the irons are 
held firmly in position with the. left 
thumb. The right hand can now be used 
for picking up the wedge, and simultane- 
ously the plane is rotated forwards with 
the left hand, and the wedge pushed 
firmly into position as shown in Fig. 104. 


The plane may now be rotated back, so | 


that the worker can look down the face 


to see if any further slight adjustment is 


necessary, as indicated in Fig. 105. Con- 
- tinue to hold the plane with the left hand, 


then, principally by a wrist movement, it 


should be rotated in two directions, each 
about 90°, and brought to the horizontal 
position shown in Fig. 106. Now with the 
hammer in the right hand, and placing 
its striking face on the wedge, so that the 
striking may be more accurately done, 
give a couple of smart but moderate blows, 
and this will be sufficient to hold the 
wedge and irons firm in the stock, 
Further Adjustments.—The worker 
should again look down the face of the 
stock, and if there is too much iron pro- 
jecting, this can be made to recede by 
tapping the stock on the toe, holding the 
plane as was shown in Fig. 91 (p. 18). 
This process may somewhat loosen the 
wedge, therefore it should also receive a 
tap. Should there be not sufficient iron 
- projecting, this may be corrected by hold- 
ing the plane as shown in Fig. 106, and 
tapping the iron ;. but perhaps it will be 
better to hold the plane as in Fig. 105, 
and, whilst looking down its face, tap the 


iron. This method allows of a much 


more accurate adjustment. 


PLANING 


Examining the Face Side 2 Bator; 


_ beginning to plane a piece of wood it 
should be carefully examined ; first, to 
see whether it is large enough; second, 
to select the best side, so that on being 
planed true it will form what is known 
as the “ face side.’? “That side should be 
examined for any inequalities, a job that 
‘may be done in several different ways. 
A good method is to place a pair of 
winding strips on the work as shown at 


et 


and its surface is a }-in. winding in its 


indicated in the illustration. - 


as shown in Figs. 112 and 118, where it will — 
be noted that the forefinger is extended 


contact with the side when using the 
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Fig. 107, one being near each end. Thee z 


on stooping and sighting (“boning”) — 


along with one eye, the upper edges of the — 
strips should appear quite parallel—that — 
is, in one plane, as represented in Fig. 108. 
If the surface is in wind or twist, the edges _ 
of the winding strips will not appear 

parallel (see Fig. 109). One great advan- 
tage of this method over others is that | 
the error is multiplied, as will be seen. 
Suppose the piece of stuff is 3 in. wided ; 
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length between the winding strips, and a 
these are 12 in. long, that is, four times ee 
the breadth of the surface; therefore, if — 
the strips are boned or sighted so that ~ 
one end of each coincides as - shown on. 4 
the left-hand side of Fig. 109, then the — 
ends on the right-hand-side will be at 3 
different levels to the extent of 1 in., as 


At Fig. 110 
is shown the actual winding surface, and — 
at Fig. 111 a trued surface. 5 
Holding the Plane.—With the rights : 
hand the toat or handle should be held’ — 
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to the iron. The front of the plane is — 
grasped with the left hand, so that the — 
fingers extend down the far side ofthe 
stock, and the thumb is on the near side 
of it. The position of the body should — 
be such as to give full play to the arms, ~ 
and at the same time to allow of their ~ 
pushing the plane in a straightforward — : 
direction, and not in a swinging or cireular- 
like motion so common with beginners. ~ 
Fig. 113 illustrates the general. position 
of the body.. The left foot is parallel to ~ 
the bench, whilst the right foot is nearly — 
at right ‘angles to the left foot. By ~ 
slightly leaning forward the upper part 
of the body, the plane of the shoulders — 
making an angle of about 40° with the 
bench, freedom is allowed for the right 
arm, and without the elbow coming in 






plane. 

Short, abrupt:strokes should be avoided: 
each stroke should be regular, and as lat 
as possible without over- reaching. 

The greater pressure should be on the~ 
fore part of the plane at the beginning 
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of the stroke. This often becomes natural 
ae one acquires the proper position of 


PPlanine for a Face Side.—If it is 
| Besa that the surface. is in twist, the 
“4 high parts should be planed off first. As 





ee 107. eBbsiad or Sighting | for Winding 
of Surface 


it. often happens that these are on the 
_ same diagonal as shown from A to B 
. (Fig. 110), it is a good method to plane 
: somewhat in that direction at first. A 


~ most valuable point to be remembered is 


that a face side should be produced by as 
a few shavings as possible. This can only 
be done by- frequent testing. Instead of 
feetly using the winding strips, the 
4 Surface. may be tested aes twist with the 


” 
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Fig. 108.—Winding Strips Showing Surface 
< True : 


. eye alone, by comparing the front arris of 
- the wood with that at the back as shown in 
_ Fig. 114; then for straightness in length 
by looking ‘down as shown in Fig. 115. 
Another useful method of testing both 
tor straightness and winding is by apply- 
ing a straightedge diagonally as shown in 
eae. 116 on the next page. 
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applying the try-square, keep the brass 
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A very common way of testing more 
-accurately for straightness across the sur- 
face is illustrated by Fig. 117. The outer 
edge of the blade of a try-square is applied 
at intervals of every few inches or more, 
according to the length of the stuff. This 
alternate testing and planing is continued 


Fig. 109.—Winding Strips Showing Surface 
Untrue (Exaggerated) 


until the surface is satisfactory. When 


face of the stock pressed against the face 





- _-Fig. 110.—Surface in Winding 


side of the work. A good method of 
doing this is to place the try-square with 
the blade some little distance above the 





Fig. 111.—True Surface on Work 


edge as represented at Fig. 119; then 
petal but quickly slide the stock down 
until the blade just touches the highest 
part of the edge, as shown at Fig. 120. A 
common fault with beginners is to try 
to adjust the stock and blade in one 
movement, with the result that frequently 
the blade fits the untrue edge and the 


~ 
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stock does not fit the face side (see Fig. 
¥21). 

When planing long pieces, which have 
to be held in the screw, the edges may 
be tested as shown at Fig. 122. For test- 





Fig, 112.—Method of Holding 
: Plane: Front View 


Fig. 115.—The Sighting Test 
for Straightness 


~ 


ing shorter pieces Fig. 123 shows a method 
often adopted. 
The edge of the jack plane can be used 
for testing, as illustrated in Fig. 123a. 
The planing of broad edges will be some- 
what similar to planing the face side, and 





Fig. 113.—Position when 
Planing 


Fig. 116.—Testing with 
Straightedge 


—~. 


the plane can be held similarly, but when 


-planing the narrow edges of boards, etc., 


it will be found best to hold the plane 


with the left hand, so that the thumb is 
on the top of the stock and two fingers 














Fig. 114.—The Sighting Test 
: forsiyist.<5 
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Fig. 117,—Testing Across the - 
Grain 


touch the face of the plane and the face of — 
the wood, the fingers in this case being — 
used as a kind of fence, as in Fig. 124. — 
By this means a steadier action of the 
plane is ensured and a more accurate — 


movement of the iron by keeping its centre 


: 
? 








over the centre of the edge and thus 
ae a shaving of even thickness. 
~The plane should be kept central for the 
reason indicated in Fig. 124. 

= Planing to Breadth and Thickness. 
_~—FPrevious to planing to breadth and 
thickness, it is necessary to “set”? and 
use the marking gauge so as to have a 








_ Fig. 118.—Method of Holding Plane: Back 


Me View 





- Fig, 120.—Second Position in Testing Across 
Grain with Try-square 


line to plane to; therefore, the setting 
and using of the gauge will now be ex- 
plained. The rule should be picked up 
in the right hand and the gauge in the 
Jeft. The screw of the gauge must be 
loosened, and by movement of the fore- 
arms the gauge and rule should be brought 


into nearly a horizontal position, as in - 


Fig. 125. The distance between the stock 
and the point of the tooth can be accur- 
ately adjusted as required, by pushing 
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forward the stock with the left thumb, 
or pushing it back with the rule, as may 
be necessary. When the distance is 
correct the left forefinger should be pressed 
on the flatter edge of the stock, as in 
Figs. 125 and 126, and, turning the gauge 
to a somewhat vertical position, the screw 
can be tightened with the right thumb 





Fig. 119.—First Position in Testing Across 
Grain with Try-square 


~ 





Fig. 121.—Try-square Used in Faulty 
Manner 


and finger, as in Fig. 126. Having done 
this, turn the gauge and rule back to the 
position shown at Fig. 125 so as to test the 
distance between the point and the stock, 
to note whether there has been a slight 
movement due to the screwing up; if 
there is, it will, of course, have to be 
corrected. If these directions are care- 
fully followed, and the gauge is not much 
worn, no difficulty will be found in set- 
ting it accurately at once, and this will 
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obviate the striking of the ends of the shaft 
on the bench or the work—a common 
practice with some woodworkers. In the 
old pattern gauge, where the stock is 
tightened to the shaft by means of. a 





Fig. 122.—Testing Long Strips 


wedge, there is some excuse ior this tap- 
ping, but the modern form, with thumb- 
Set screw, lends itself to being set with 
precision and accuracy. The gauge may 
be used with the right hand or left hand, 





Fig. 123.—Testing Shorter Strips 


as ‘the worker prefers, but the use of the 
gauge in the left hand will be assumed 
here. ; 
Holding the gauge in the left hand, have 
the forefinger on the stock, three fingers 





against the shaft, and the thumb extended — 
So as to be as near as practicable opposite — 
the spur, where the greatest resistance 
occurs. This is clearly shown in the — 
illustrations. Then, beginning at the near — 
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. 
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Fig. 1234.—Testing Across a Planed Surface i 
with Edge of Jack Plane a 

: J 

end, press the stock close to the wood, 


and, just feeling the point‘of the tooth ~ 
touching the surface, push the gauge for. — 
ward so as to make a very light groove. — 
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_- ee 


ver: 





Fig. 124.—Planing Narrow Edge 


The position of the hand shown in Fig. 
127 should be carefully noted. The most 
important matter to remember with re- 
gard to the gauge is that it requires to be 
used lightly, because if much pressure is 
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“used the tooth is forced into the wood and stuff. When a very light gauge line has 
_is almost certain to follow the direction of | been made by a forward stroke, the wrist 









| Fig. 1244.—Diagram Showing How Shape of = 
| Plane-Iron Affects Accuracy of Edge Planed Fig. 127.—Using the Gauge 
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Fig. 128.—Position for Seribing Light Gauge  ~Fig. 129.—Short, Thick Work Against Bench 
Line Stop 


the grain, the result being a bad scratchy should be raised, causing the gauge to ro- 
‘line not quite parallel to the edge of the _ tate on the edge of the shaft \see Fig. 128), 
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Eat thus rie the point of the hoot} Fig: 129 is : shown the Patheae fo) 
from the wood. The backward stroke a Sher thick piece of wood against 
of the gauge should be performed In- eve whilst gauging: it. For § r gauging 
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Figs. 130 and ee Thin Work — 
- this manner, and then, by lowering the pieces of wood it = a good Ae te to. 
wrist, the tooth must be brought lightly them slanting and against ‘the stop 
into contact with the wood, aad the. shown at Fig. 130. This allows of 
groove slightly deepened by another gauge mark cu made right | to th 
forward stroke. In this way, it will be end without the stock coming into 00 n- 
found that a good gauge mark can ae tact with ‘the. bench Eee as shoves 
made with two or three strokes. ee Pee ten . 
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ERE is nothing in-the general run of 
inting and papering which, with a fair 
nount of practice, the average amateur 
ould not be able to do reasonably well, 
; it must be remembered at the outset 
¢ painters’ work, however plain, can- 
t be done without adequate prepara- 


scribe how to do painting and paper- 
inging, the present chapter is devoted to 
<plaining the best and most sanitary 
methods of preparing a room for the 
g the ceiling and walls. — 
Plant.—All that is necessary in the way 
plant are two pairs of steps or short 
stles, a good stout 9-in. plank, two pails, 


ig. 16), and a two-knot distemper brush 
g. 26). The washing-off brush may be 


temper brush for washing off will have 
the effect of breaking it_in for distemper- 
ing, that is, the bristles will be worn to a 


and form a chisel-edge allowing of clean 
 “ cutting in ” in angles, and close up to the 
- wallpaper. Always buy a good-quality 
"distemper brush, made by a well-known 
- firm, _there being no saving whatever in 
" buying cheap, nasty brushes of any kind. 
_ After use in distemper, thoroughly wash 
_ the brush in cold water, smooth the 
bristles together, bore a hole through the 
end of the handle, and pass a piece of 

ring through so that the brush may be 
- hung up until wanted again. Before using, 


a < ; ® 
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Therefore, while later chapters will - 


ibsequent decoration, and of distemper- 


coarse sponges, a washing-off brush — 


yensed with, as the use of the dis- 


t, so that they will cling together. 


| Decorating a Room: Wash- 
_jing-off and Distempering 


a 


always soak in cold water for an hour, so as 
to tighten the bristles, should they have 
become much shrunken in drying. 

The illustrations to this chapter show 
the majority of the brushes and other 
tools employed by painters and decorators. 
The amateur decorator will not require 
many of them, but he will do well to note 


their names and shapes, and there will be — 


occasions later in this work when it will 
be advantageous to refer back to this 
more or less complete collection of painters’ 


brushes. 


Washing-off and Stripping.—It is 


- proposed to describe the work of preparing 


an ordinary bedroom, which has its ceiling 
and cornice distempered, and the walls 
papered. Having placed the scaffold in 
position, begin by wetting as much of the 
ceiling as can conveniently. be reached ; 
wet this several times, so that the water 
may soak through the distemper. If 


there is only one coat on the ceiling, it will 


soften almost immediately ; but if, as is 


often the case, the ceiling has been dis- 


tempered several times without removing 
the old coats, repeated wetting and rub- 


bing will be necessary. ‘The plaster must 


be completely bared, and if the old dis- 


temper is very thick, the broad stripping — 


knife (Fig. 57) may be used, care being 
taken not to dig the corners into the 
plaster. The chisel knife resembles the 


stripping knife, but it is not so broad in the _ 


blade. Clean off as much as possible with 
the brush, and finish with the sponge. 
The wallpaper should be damped at the 


— 
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. knife. 
~ nesses of paper, each one may require a 
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same time, wetting the whole flank of the 
wall. This should be repeated until the 
paper shows signs of wrinkling and lifting 
at the edges, when it should be pulled off, 
if possible, or scraped off with the broad 
Where there are several thick- 


separate soaking. The paper having been 
removed from the side of the room, wash 
down with clean water immediately, while 
the wall is wet, to remove any small pieces 
of paper still adhering, as well as the 
paste and dirt. Follow this same method 


allover the room. Itisa good plan, when 


damping the paper, to wet the bottom 
first, as by so doing, the whole flank of 
the wall will soak together. 

In the ceiling, while wet, bad cracks 
should be raked, or, if necessary, cut out 
with the end of an old knife, so that they 
may afterwards be repaired. In washing- 
off, the old distemper will collect in these 
cracks, and make the ceiling appear sound 
for the time being. Do not trust to this, 
however, but thoroughly cut them out. 
When treating the cornice, take care to 
remove the distemper from the quirks 
while wet—with the knife, if necessary, or, 
better, with a shaped strip of zinc—so that 


~ the members will show up sharp and 


distinct. 

Treating Stains in the Plaster.— It 
is necessary to deal with stained places in 
the plaster, should there be any, where 
through a leaky roof or other cause the 
water has percolated through the ceiling. 
Such stains will frequently show through 
half-a-dozen coats of distemper. 


hot soda water (do not use a good dis- 
temper brush for this), thoroughly rinsed 
off with clean water, allowed to dry, 
and then be given two coats of white 


knotting (the pale knotting used by 


decorators), or two coats of white paint 
made from paste white-lead, a very little 


linseed oil, and equal parts of japanners’. 


pale gold-size and turpentine. 
Repairing: the Plaster.—The walls 
and ceiling probably require repairing, 
which may be done with Parian or Keene’s 
cement, both of which allow plenty of 
time for working, or with plaster-of-paris 


EW EES, aR Oe SEES eT ee ee 
m? a> ¥ 


‘THE AMATEUR MECHANIC Se 


They > 
should be well washed or scrubbed with 
during hot weather it rapidly becomes. * 
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eNeredl with alum water, or with a third of 2 
its weight of dry w hiting and clean water ; — 
the whiting retards the setting. Well wet ~ 
the cracks and other bad places before — 
stopping them, and press the material | 
well home, or it will fall out afterwards ; — 
negligence of this precaution accounts for : 
cracks appearing in ceilings soon “after 
finishing them. The broad knife or the ~ 
stopping knife is the tool for the work, — 
while the plaster may be mixed on a 
board or on a hawk as used by plasterers. _ 

Examine the junction of the skirting 4 
and plaster, as not infrequently the shrink- _ 
age of the wood has caused an unsightly — 
crack at this place. This should be filled, 4 
and not left for the paper to hide. “mf 

Making Clearcole and Distemper.— i 
Distemper is cheap and gives a pure, — 
luminous white, but, as in the case of © 
all water paints, washable or otherwise, it 
requires a good ground of uniform porosity 4 
to show it at,its best. When soiled by ; 
smoke or age it is easily removed and as ~ 
easily renewed. Before applying the dis\ 
temper, ceilings are coated with a solution — 
(“‘ clearcole”) to prevent undue suction, — 
so that the distemper itself may be laid 
on freely without showing the unsightly — 
joins that would be caused by the dis- — 
temper drying so quickly that the painter — 
could not keep the edge of the work wet, — 
or, as it is called, “alive.’”’ Clearcole is — 
made from glue-size, two convenient forms ~ 
being the double jelly size, put up and : 
sold in 14-lb. kegs, and the powder con-— g 
centrated size. If the jelly size is pre- © 
ferred, care should be taken to have only ~ 
that which is clear and of a firm jelly ; . 





putrid, in which state it should not be © 
used.” Putrid size has lost its best — 
qualities, and endangers the health of the, 
painter and the occupants” of the house. — 
In good condition jelly size is, perhaps, 
preferable to the powder, the proportions 
being so easily regulated. 13 
The clearcole may be simply clear size, 
though, as ceilings are generally rather — 
discoloured, a little of the distemper may ~ 


with advantage be added. It saves time 
to make one job of both the clearcole and: 
the distemper, and it is better to make a 3 
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Oval Ground Brush 
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Duster 






Fig. 21 eae 
Round-set 
Duster 





Fig. 13.—Round Badger Tool, : > 
Quilled Fig. 20.—Jamb 
Duster 
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little too much abhor ian not enough, 


as what is left over may come in handy | 


for whiting hearths of kitchens and other 


rooms; besides, there is generally some 


: cupboard or other place where it can be 


| is dissolved, but do not boil ; 


‘ = 


} 


used. to advantage. 


Distemper.—To make distemper, take 
best gilders’ whiting, and break up into 


small pieces enough of it to fill two-thirds 
Fill up with cold water, allow — 


of a pail. 
to stand for half an hour or longer, ‘gently 
pour off the unabsorbed water, and stir 
the thick whiting with a broad stick Or 
spatula. Take some best double size, 
break it up fine with the hand, and to it 
add an almost equal weight of warm 
water. Heat, stirring the while, until all 
then into 
the paste whiting pour the size a little 
at a time until the pailis full. If desired, 
the size can be tested by allowing it to 
cool, adding more sizé if not thick enough, 


or more water if too strong. It can easily — 


be dissolved again. The distemper should 
form a weak jelly in cooling; and in hot 
weather it may be necessary to immerse 
the pail in cold water until the contents 
become of the right consistency, or to 
add more size to produce this condition. 
Before adding the size it is best to tinge 
the whiting to neutralise the effect of 
the colour in the size, though, if the clear- 
est kind is selected, the coloration will 


not be very marked. To obtain a cold 


white, grind up a little dry ultramarine 
blue in a small quantity of the paste 
whiting on a piece of glass with a palette 
knife or old flexible table-knife, and then . 
stir it into the bulk; for a creamy tint, 


substitute dry yellow ochre or raw sienna. 


The whitewash should be strained through 


_. canvas or other fairly coarse strainer, and, 


a little having been poured into another 
pail for the clearcole, stirred again and 


stood away in the cellar or the coolest’ 


place in the house. If made up as 
directed overnight, it should set to a 
loose jelly by the morning. The re- 


~ mainder of the dissolved size should be 


weakened by the addition of about half 
as much again of water,-and then added 
to the quantity of distemper saved for 


the purpose of clearcoling in the pro-— 


- remaining on the surface of the plaste 


- DISTEMPERING CEILINGS - 
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very much discoloured, three to one, 
This clearcole may be used at once 
although it is better if allowed to set t 0 
a loose jelly, as it will then be more 

likely to prevent future suction by 


In the process of setting, the distem 
may form a hard thin cake on top; th 
should be carefully removed before beat- t- 
ing up the distemper preparatory to use. 

In clearcoling the ceiling, do not b a 
Sparing with the material, keep the e 
wet, and brush in all directions. 

When the powder concentrated siz 
preferred, the instructions printed on the 
packet, should be followed. Of course, 
the proportion of water to size is greater 
than when the tub size is used. When 
in doubt as to the proportions, use the 
‘size strong, allow the distemper to set, 
Sind reduce with water to the extent for : 
necessary. 


m 


In distempering, work to the li 
- though in working single-handed it 
generally advisable to take the narrowest 
width of a ceiling when a room is’ not 
square. Before beginning, close the win- 
dows and doors, the idea being to keep 
the entire surface as wet as possible while] 
working. Once the ceiling is complet 
open the windows so that the whole n 
dry evenly and as quickly as possible. 
Distemper should be applied freely, 
short strokes in every direction, though — 
the endeavour should be to hide as far 
as possible each setting in of the brush. — 
Do not take a wide sweep, but rather a 
narrow one, and, working from one ¢ 
of the ceiling to the other, try to k 
the edge wet, otherwise when the ceiling 
is dry every mark where the brush over- | 
lapped will show up. Of course, befor eo 
beginning, it is assumed that. the plank © 
and steps are set ready and the furniture ™ 
removed, so that the scaffold can be movec d 
without..any delay. If these hints are 
followed the ceiling when dry should be~ 
level and as white as.a sheet of note- 
paper. Any spots that may have fallen — 
on the painted work or the wall should ) 





mat 











Fig, 24 _ Fig. 25 : 
Figs. 22 to 25. —Hog-hsi Fitches, Tin-bound_ 















Fig. 26.—Two- se 
knot Distemper | 
Brush ee 












Fig. 27. = Waited stock a 
: : Brush Poe ees: 
: Fig. 28.— One-| 


knot Distemper Saas 
Brush = 






_ Fig, 35.—Sable Pencil : Svcs Writer 










Big 37.—Camel- hair ~~ 
Duck Short 


ig. 36. =Sable Pencil : ie 
Be wane 





: : Fig: 29.—Three-knot seg ys 30.—Kal- 3 
Brush — Soe ates Becta i 

















Fig. 4 © Figs. 46 and 47, —Papering| = 


Fig. 45. Bids jt es ee s 





ge E Pasting Brush Se he Figs. 43 and 44, aap tencilling Brushes —-or Baogthing Brushes | — ee: 
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be hea off without delay, as it is difficult ~ 
to remove them when they have been 


allowed to dry. 


Should the distemper appear too tek : 


for use (remember that it is needed thick), 
thin by stirring in a little cold water. 

Take care when distempering not to 
miss or barely to coat any parts, as after 
the ceiling is dry it cannot be retouched 
without showing ; 
pursue in a case of this kind is to let the 
ceiling get thoroughly dry, dilute the dis- 
temper, and go over the work again. 

Occasions may arise when the finished 
ceiling does not appear of an opaque white, 
owing to discolorations in the plaster 
showing through the distemper. ‘The 
remedy is to go over the ceiling again with 
dilute distemper. 

It frequently happens that it is desired 
to whiten a ceiling, while the wallpaper, 
being in good condition, is to be saved. 
A careful workman will do a job of this, 
kind without leaving a splash on the 
paper. Sheets. of newspaper must be 
pinned on the wall as close to the ceiling 
as possible, and any old sheets or cloths 

that are available should be tacked on 
the lower parts of the walls. In washing 


off the old distemper, care should be | 


~ taken to have the brush fairly dry when 
- rubbing near the edges of the paper, so 
that the dirty water does not run down 
the wall in streaks. 
be gripped in the hand, and pressed to a 
sharp edge, so that it can be run along 


close to the edge of the paper, yet without 3 


touching it. 


The beginner finds difficulty in cutting _ 


up clean and straight to the paper. For 
the extreme corners a hoghair fitch.may 
be used ; but the remainder may be done, 
and done best, with the distemper brush. 
Use the brush flat as a chisel, and push 
it into the angle. The weight and. 
strength of the bristles will enable the 
worker to make a cleaner edge than the 
use of fitch or sash tool will produce. A 
mechanical aid is a strip of sheet zine 
about 15 in. long by 4 in. wide placed 
- close up to the paper and moved along 
as required. When the ceiling is finished, 
take down the sheets, and if there should 


THE. ‘AMATEUR MECHANIC i re Ae 3 


the only course to— 


- to the apartment. . 


The sponge should » 
there is a dado and. chair-rail dividing | 


damp has penetrated the wall and dis- — 


“If the part is a recess or chimney-breast, 
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5 any splashes on. the paper they may : 
be removed by gentle pele? with a 
nD of dough. 


DISTEMPERING WALLS a 
In recent years washable paint, a 
times called sanitary washable distemper, Ls 
has largely displaced ordinary size dis- — 
temper for walls. Nevertheless, no pata 
gives purer or more luminous tints than 
ordinary distemper, its disadvantage being © 
its readiness to soil when in contact with ~ 
the greasy hand, to gloss in places where — 
it is rubbed, and the necessity of cleaning. — 
the plaster bare when renewing the coat — 
plaster each time the apartment is re- — 
decorated. It is still largely used, how- — 
ever, and has much to recommend it for § 
many positions, while it is undoubtedly — 
the cheapest article for ordinary wall — 
decoration. In bedrooms, for instance, — 
many people prefer it to wallpaper; and — 
it. is certainly in better taste, unless the = 
pattern and colour of the paper are suited — 
Dry walls may be © 
distempered with the assurance that the 3 
room will look well for at least two years. 
It is not unusual to fix a picture- -rail | 
about 9 in. to 12 in. from the cornice, the — 
distance being governed by the height of | 
the room, papering the under part or 
filling, and distempering the frieze. This — 
is a simple yet effective method, and, if 
desired, stencilling in one or more colours — 3 
may be executed on it. Again, where 





the filling from the dado, distemper may 
be used on the filling with safety. . 
As with ceilings, distemper to look swell 
must. be applied on a ground possessing — 
equal porosity. Too great pains cannot — 
be taken with the ground, for unless this — 
is good, the distemper will not dry out — 
with an even colour, but will display bad, — 
unsightly stains and joins. Places where — E 


coloured the plaster should, after the : 
scrubbing, be gone over with a coat’ of § 
quick-drying white or with white knotting. — 


it may be advisable to paint the whole — 
stretch of plaster to ensure equal suc- — 
tion. Badly damaged pallet or ihory in q 





lets 

“which the plaster tends to become loose, 
are best treated by hanging them with 
white lining paper and distempering on 
this ; but if a wall is very much damaged, 
43 is sometimes the case in old houses, 
he best method is to hang a pattern 
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Fig. 48.—Stippler | 








ig. 50.—Bridge-handle Stippler 
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Fig. 56.—Paint 
Kettle 













Figs. 51 and 8 <Gilder's Mops 





Fig. 58.—Putty Knife or Stopping Knife Fig. 59.—Gilder’s Tip 
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gloss on the old surface is first removed 


by rubbing with pumice-stone and water ; 
but distemper should not be applied to a 
freshly oil-gloss painted surface. Very 
hot walls may be cured by a preliminary 
coat of thin, sharp-drying paint, or even 











or Dabs 





Fig. 54. 
Hacking 
Knife 
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paper, when the design will to some 
extent hide the inequalities in the surface. 
It should be remembered that a plain wall, 
vhether in paper or distemper, always 
eveals its inequalities more than if a 
ttern is used. | Pe 

Properly, a surface that is to be dis- 
tempered should possess some suction, 
ough, as is often the case after structural 
Iterations, distemper gives good results 
| on old varnished paint, especially if the 


with a dressing of equal parts boiled 


linseed oil and turpentine. 


_ Distemper on walls is improved by 
stippling it while wet, this imparting a 
pleasing texture. The hoghair stippler is 
a rather expensive brush, but with care 
will do an enormous amount of work, 
and is equally useful for oil, flat, or water 
paint. It will be quickly ruined if denied 
proper attention, and therefore, after use 
in distemper, it should be washed in 
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tukewarm water and hung up by. the 


handle to dry ; in water paint with soap 
and warm water; in oil and flat paint, 


— first in turpentine and then soap and 
warm water. 


During use it will fre- 
quently get clogged with distemper or 
paint, and, when this is the case, just 
the tips of the bristles should be dipped 
into water, if distemper is being used, or 
into turpentine if paint, swung lightly 
to and fro to remove excess of liquid, and 
then struck on a piece of white lining - 
paper or newspaper. Distempering may, 
of course, be done without using a stippler, 
but when applying the distemper, greater 
pains must be taken to lay the material 
evenly, and remove as far as possible 
the evidence of each setting in with the 
brush. As with ceilings, the worker 
should brush in all directions, making no 
attempt to lay off as with oil-painted 
work. 

Walls being exposed to greater wear, 
and a fair amount of colouring matter 
being added, more size should be used 
than in ceiling distemper, so as to ensure 
the stuff being well bound. The use of 
too strong size, though, will cause the 
distemper to chip or flake from the plaster ; 


~~ and if the size is too weak, the distemper 


will rub off with the hand, or come off. 
in contact with clothing. The error is 


generally on the side of weakness. 


When mixing distemper, all colouring 


- matter must be added to the paste whiting 


previous to the size, or the colours will 
not be properly incorporated. Moreover, 
the ‘size must be hot, while for ordinary 


_ whitewash it need only be just liquid. 


Distemper colours when they are dry 


appear much lighter, which peculiarity 
must be allowed for when mixing. A fair 
idea of the way the colour will dry out 


may be ascertained by coating a piece 
of note-paper and allowing it to dry. To- 
ensure a proper test it should be allowed 


to dry naturally, and not by holding in 


front of a fire. If too dark, add more 
whiting, soaking it in a separate utensil ; 


_if too light, add more colour. 


The colours employed should\be either | 
dry or ground in water. In whichever 
form they are obtained, they should be 


a 


<a 4 
. 


3 #8 THE AMATEUR MECHANIC ae 


expected. Powder colours— dropped 


Green. —Lime greens (various), mineral 


oxide, Orr’ s white, Charlton white, bary ee 
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zabbea up separately on a =pulbtts bead 
and not dropped into the pail bankas 
and simply stirred ; otherwise, when the q | 
distemper is strained, it will most | 
be found many shades darker than wa AS 


would not be properly incorporated w 
the white bulk, and, during distemperin ng 
the painter would doubtless be wo! sek d 
and perplexed by seeing innumerable dark 
streaks, each one-where a particle of colour 
was flattened out with the brush. So 
times when the distemper is too d 
painters add a little ceiling jellied white, 
without melting, to the distemper. © the 
eolour looks all right while wet ; but ‘one 26 | 
dry, even if a stippler has been used, = 
white streaks will show, more especially 
if the distemper is a deep colour, such é “s 
bright red or blue. og 
Lime-resisting Pigments.—The ‘fol 
lowing list gives colours that are not 
affected by lime, and which are safe with | 
whiting and size. The list is not abs 0- 
lutely complete. Red.—Venetian - , 
burnt sienna, rose pink, dutch pink, damp : 
lake, carnation lake, maroon lake, and in 
addition special lime-resisting reds - put 
up by good colour firms. Y ellow.— 
Yellow ochre, raw sienna, italian pink, 
lime yellow. Blwe.—Ultramarine, cobalt, 


azure, bremen, and various lime bl ee 


ed 


green, terre verte, emerald green, chrome 
green. Black. —Blue- black, lampblack, 
ivory black. Brown. —Raw and burnt 
umber, vandyke brown. White. —Zi ne 


whiting. Whiting, on account of | 
utility and cheapness, is the usual bas se 
for ordinary size distemper. Gilders’ 
whiting, a finer quality, is worth the” 
trifling extra cost. — a3 
As an instance of what is icant by 
the action of lime on colours, it may be 
stated that prussian blue added to whiting 
and applied on a plaster wall will turn in 
time to a rusty red, whereas ultramarine 
blue is not influenced in any way what- . 
ever. 
Mixing © ey, —When mixing tinta 
much may be learned by experiment me | 
Never stain the whole of the white a 
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in fine ae of hitting on he ‘exact blues modified by the Radon of venetian _ ve 
ur required. .Indeed, there are occa- red or dutch pink. SBlues.—Whiting, 2 
ions where very little white will be ultramarine, bremen, cobalt, or azure : 
eessary, when the usual order may blue. Pink—Whiting, and any of the =~ 
with advantage be reversed, and the lakes, as damp lake, carnation lake. 
. pune added to the pulp colour. It is ~Heliotrope——Whiting and mauve lake. 
tter to rub a little of each of the colours | Whenever convenient, it is advisable to get 
‘stainers required to make the tint on from a reputable firm a lime colour of the 
e palette board, and test in a small required hue, and simply add it to the 
rtion of the white. By this method it whiting. 3 
easy to judge the quantity of each General Precautions.—The clearcole < 
ainer necessary for the bulk of white. should be stronger than for ceilings, so : 
Instructions follow on mixing a few of as to ensure the second coat producing : 
ose tints or colours most frequently a solid appearance. To keep a flank of 
required. The exact quantities must be a wall going, it is advisable for two ; 
und by experiment, though the principal persons to be working on it, one to 
ainer is generally mentioned first. Stone. _ stipple while the other lays on the dis- . 
Whiting, umber, and venetian red, or temper. If by accident a spot or splash 8 
iting, umber, yellow ochre, venetian gets on the ceiling, leave it to dry; then ~~ 
ed. . Buff—Whiting, yellow ochre, scrape off with a sharp penknife. By no : 
enetian red, and for some shades a little means attempt removal with a wet 
rnt umber. Old Gold.—Whiting, yel- sponge. 
w ochre, burnt sienna, or venetian red. Painting is generally finished previous to 
rra-cotta.—Whiting, venetian red, and  distempering, though it is sometimes desir- Se: 
low ochre, or whiting and burnt sienna able to leave prominent parts, such as - 
ne. Salmon. —Whiting, venetian red, doors, until last. If it is desired to paint 
da little yellow ochre. Grey.—Whiting, the skirting or edges of architraves after 
ne blue, venetian red. Grey (warm).— — distempering, there is a likelihood of the * 
hiting, yellow ochre, lampblack. Grey paint leaving a greasy mark, where the 3S 
een). — Whiting, ultramarine or coe oil penetrates the distemper. LO- Prevent. 2- 
ue, yellow ochre, blue-black. Green — . this, melt a little clear size, and with a ae 
hiting, lime greens of different shades. hoghair fitch run round the exposed parts, = 
ese may further be modified by the running jg in. upon the distemper. When 
vddition. of yellow ochre or raw sienna. this is dry, the painting may be done with- > eee 
2 Blues (light, cool, or warm). LU lime out fear of the oil spreading. mes: 
: a ei 
Laying Concrete Floor : 
; Bixerntorions 0 on making a concrete path, rougher material, but it will be better if 3 
given elsewhere in these volumes, apply the bulk is allowed to set first ; and three ee 
in the laying of a concrete floor. Although | days afterwards will be a very suitable = 
50 ome people recommend that, for stability, time to finish off the floor, provided there = 
a concrete floor should be laid in three is no need of hurrying the work forward. ey 
| layers, the upper and lower of strong After the fine stuff has been ruled off, aS 
-rnaterial, having the bulk of rougher soon as the surface begins to get firm, is the ae 
‘material between them, this plan is not proper: time to commence finishing- off. 2438 
followed to any great extent, and the A hand float should be used at first, and ‘& 
utility of the intermediate course is doubt- with this the work should be beaten 2 
ful. The finishing coat may, if desired, lightly ; then trowel off with light strokes 
until the desired face is obtained. i ; 


“- ollow closely epee the laying of the 
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~ How to Make a Pair | — 


of Riveted Boots 
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~ Tuts chapter, and others on later pages, 


will provide a complete course of prac- 
tical instruction in boot and shoe making 
and repairing. While the present chapter 
will be devoted to the making of riveted 
boots, later chapters in the series’ will 
describe how to make hand-sewn boots, 
how to finish new work, and how to do 
repairs of a varied nature. This chapter 
is reasonably complete in itself, but part of 


the. instruction here given will become 


even plainer when regarded in the light 
which later chapters will throw upon the 
work. 


~ 
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Fig. 1.—Shoemaker’s Size-stick 


In making a pair of boots to measure, © 
the following are the points of importance - 


in measuring the foot: the length, heel 
measure, instep measure, and joint mea- 
sure. The length is obtained by placing 
the foot»on the shoemaker’s size-stick 


_(see Fig. 1), the heel of the foot resting 


squarely against the heel upright (see 
Fig. 2). The sliding upright at the front 
of the stick is then movéd towards the 
toes of the foot until the upright just 
touches the toes. The foot is then with- 
drawn, whilst the sliding upright is held 
firm: The number next to the inside of 
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b. 


the upright is the: size, in length, of the 


spread of the foot. 


up, an ordinary upper requiring two | 


This is obtained by passing the tape > 



























foot. _But beyond the length registered, 
due allowance must be made for the 
This allowance will 
depend upon. the class of upper being made 


sizes extra beyond the stick register, and | 
a stouter upper as much as three sizes 
allowance. This is really not so. much” 
as at first seems, .as a size only measures 
3 in., there being three sizes to an inch 
in English measurements for length of 
foot. Assuming, then, that men’s boots 
are being made, and the foot indicates 
on the ‘size-stick “size eight,’’ the last 
selected for an ordinary style of upper 
would be size ten, thus allowing 3 in. for 
expansion of the foot when preseure: is” 
put on in walking. > 

The next point is the heel meacirem 


round the bottom of the heel (see Fig. 3) — 
and over the extreme top of the instep — 
at the front, the measures being recorded ~ 
by the inches shown on the tape. The 
instep measure is next taken by passing 4 
the tape under the arch of the foot and 
over the instep at its highest point (see. 
Fig. 4). The joint measurement is — 
taken by placing the tape round the — 
widest part of the forepart of the foot — 
(see Fig. 5), that is to say, at the 
“ball” of the foot. This measurement 
is perhaps the most important of all, 
and should be taken easily—that is, _ 
the lie should not be. drawn tightly 3 



















Fig. 3.—Taking 
Heel Measure: 
The tape passes 
round heel and 
over instep 


Fig. 2.— Measuring 


Foot in 
Size-stick : 
Note that the 
heel should 


rest well against 


the upright 


seremnsree ogy 











Fig. 4.—Taking 
Instep Measure : 
The tape passes 


under arch and 
over instep 























Fig. 6.—Marking 
Outline of Spread 
of Foot by means 
of pencil on a 
sheet of paper 


Fig, 5.—Taking 
Joint Measure ; 
The tape passes 
round widest 
part 


Fig. 7.—Taking 
Heel Measure of 
Last: 

This illustration 


corresponds to 
Fig. 3 on p. 39 







































when taking the 
“measurement at 
this point. 
Selecting the 
Last.—The style 
of last used will 
depend upon the 
- manner in which 
the boot is to be 
made. If the 
boot is to be a 
riveted one, an 
‘gron block last 
will be necessary. 
Tron lasts used 
jn making are 
obtainable in all 
“sizes and in many 


different fittings, ae : oe 


so that, unless the 
foot is of unusual 
proportions, no 
difficulty will be 
experienced in obtaining a last con- 
forming very nearly to the foot measure- 
ments. But there is another point 
to bear in mind in selecting this iron 
last. Unlike the wooden last, its shape 
‘cannot be altered by “ fitting up,” though 


its measurements may be added to by. 





Fig. 9.—Taking Joint Measure of Last: This ‘ftnateeuod corresponds to 


, Fig. 5 on p. 40 
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Fig. 8.—Taking Gas Mescuce of Last: This sllucteation ae dg to 


Fig. 4 on p. 39 


loose “ tine leathers.”” Now, whilst the 
iron last may conform nearly to the 
measurements required, its shape may not 
be so satisfactory. The foot measured 
may be wide and flat, whilst the last may 
be of a narrow build, the iron making the 
measurements being rather on the fop of 
the model than 
on its sides. An 
outline should be 
taken of the foot 
on a sheet of 
paper - (see Fig. 
6), and this out- 
line compared 
with the bottoms 
of the lasts from 
which the ‘selec- 
tion is being 
made. 
Photographs 
showing how the 
various measures 
are obtained on 
the last are pre- 
sented by Figs. 7 


aoe ) to 9, 

: Se hargags An attempt 
should be made 
to obtain a last 


ae hha toot. 


_ pattern shown in Fig. 10. 
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conforming as nearly as possible to the 
measurements of the foot, whilst the 
outline of the bottom of the last should 
bear some resemblance to the outline of » 
If the foot to be fitted is of 























Fig 10.—Pattern for Heel piliener 


unusual measurements the boot should be 
made up on the hand-sewn principle ; but 
should the riveted boot be insisted upon, 
the unusual measurements may be met 


_ -~ by obtaining what is known as a‘ plated ” 

last. This is a wooden last having a 
metal plate attached to the bottom. By 
of the tingles- 


_ this method the “ turning ” 
in lasting is assured, whilst “ fittings ”’ 
~ may, of course, be tacked on the last to 
suit any requirements. But, in making 
on a last of this kind, ‘after the upper 
s lasted the last should be withdrawn 
= | the bottoming proceeded with on an 
_iron. last. 


Fitting the Upper.—The ‘upper will.” 


require to be fitted with stiffener, toe-puff, 
and side-linings. For the stiffener select 
a piece of firm, light shoulder leather. 
Measure the upper for length of stiffener, 
_ beginning at the joint of the golosh, and 
passing the tape round the back of the 
upper to a point directly opposite at the 
other side of the upper. 


last at a point about midway of the arch, 


and pass it round the back of the last a 
The width of the 
stiffener will be regulated by the depth . 


to its opposite point. 


of the golosh. Cut the stiffener to the 
(The dotted 
line in Fig. 11 shows where the stiffener 
is fitted.) It must be skived (thinned) 


. down all the way round. Skive on the. 


_ flesh side, and let the skiving on the 
- bottom, or lasting edge, of the stiffener 


- extend as far as the stiffener is likely to 


be turned over on the heel of the last 
(that is, “lasted in”). This distance 


ee tee : 


Passage he ee eae See ae | 
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will depend upon whether the upper i 
skimpy or generous in material, which ¥ 
point can be ascertained by trying th 
upper on the last. 
be cut the shape of the toe-cap, from 
a piece of light, firm “ 
be skived a good distance inwards from — 
all edges, leaving the bulk of the substance - 
in the centre of the puff, so that the 
thickest part of the puff, when fitted under ; : 
_ the toe-cap and lasted in, will be well 
towards the toe end, and falling down 4 
the front of the toe. 
of the puff should be such as will permit — 
of its being placed under the cap up to” 
“the stitching row, and its edges should i 
_ be level with the rounding of the toe-cap. — 


the upper from falling at the joints after 
the boot is made. ; 
~from a piece of basil leather, of a length 7 
reaching from the joint | to the toe-cap— 
edge, and-about 1 in. in width. . These | 
side-linings have to be lasted in with the: 
‘upper, and they must be placed. between 
the upper and its lining, with the bottom 
edge of the side-lining on a level with 
the upper edge. 
of the side lings, and smear each side 
with rye flour. paste before -placing in 
position. 
mould to shape by “bedding” them 
. round the heel of the last. 
to-each side of the stiffener, and. insert in 
arlene between the lining and the  OPRE 4 


If the upper has — 
-a whole golosh, that is to say, if the golosh _ 
has no side-seams, place the tape on the ~ 


4] Fig. dl -—Boot Upper, shorn Stiffener 3 


Care must be taken to see 5 that the <apiaoe ; 
extends an equal distance on each side of 
the upper. 


between | the toe-lining and the Basie | 
front, ae 
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y 
The toe-puff should 2 | 


cheek.” It should 


The size and shape 


The side linings are intended to prevent 


- These should be cu t. 


Slightly skive the edges” 


| 


| 
a 


Next damp the stiffeners and’ 


Apply paste. | 





Apply paste to the toe- puff, and inserts 
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ee thie a Piece of am thread, 
“and lace the upper about three holes, 
_ beginning at the bottom lace~hole. Tie 
"the thread tightly, dust a small quantity 
_of french chalk on the lining of the upper 
a so as to facilitate the slipping of the 
- upper when lasting, and the upper is now 
- fitted WB, es 

_ The next point is fitting up the last. 
The positions where measurements may 
be required to be 
increased a little . 
. are the instep and 
_ joint. Cut a piece 
of cheek or belly 
to. the . pattern 
; _ shown in Fig: 12. 
This is termed an 
“instep leather ” 

' the top portion of 
_ the leather is in- 
Ste nded to increase 
the instep meas-. 
ure, whilst the 
bottom portion 
7s add to the. 


= 
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leather in 
Goeition on. the 
last, either the 
~ joint or instep . 
“re uires — further 
addition, tack 
another piece of 
leather on the in- 
_ step. leather, either 
on the lower or 
es part, ac- 
: cording to whether 
it is the joint or ~ 
- the instep which requires increasing. The 
instep leather ‘is placed on the last in the 
“correct, position for measuring, if the 
lower or joint portion just reaches to the 
last where the joint measurement is taken 
ead no farther. This last fitting cannot, 













: held in position by the hand until the 
‘upper is placed on the last, the upper 
itself, after that, keeping the instep 
“leather in position. 


Tad 


ee eeratory to” “Tasting, the upper is 


», 3 . ah Fi one 23 


The final operation ° 
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attaching the insole. Select a piece of 
insole leather sufficiently large to cover 
the bottom of the last. 
flesh side. downwards, on the bench. 
Place the last on the leather, and mark 
round the last with blue pencil. Cut out 
as marked. On the last-bottom there is 
a hole in line with the joints, and another 
near the toe. These holes are, or should 
be, plugged with leather. Place the 





Fig. 12.—Increasing Instep Meseure of Last with Leather Packing 


roughly cut iagole on the last, orain or 


polished side next to the iron, ‘and drive 


a rivet through the insole at the toe and 


joints, in such a position that the rivets. 


will enter the plugged holes in the last- 
bottom. 
bind firmly enough, withdraw them and 
drive heel brads in their place. It is 
necessary that the insole should be firmly 
fastened, as, if it should slip, the whole 
form of the boot will suffer. 


start at the joint and trim away the - 


Place this leather 


If the rivets do not seem to 


Si 


_ the edge of the last. 


or flesh side to flesh side. 


overhanging apienale of the insole fron 4 


Trim up quite closely to— 


_ joint to joint. 
To round up the 


inside. waist, hold the knife at an angle. 
Start at re joint and work towards the 
heel corner, gradually bringing the knife — 
-to an upright position as the heel corner 
 isreached. Next, trim round the insole at 
-~ the outside waist close to the last, slightly 
| inwards. 


~ bevelling The heel will be 











Fig. 13.—Upper Ready for Lasting 


5 rounded according to the style of heel to 


be built on the boot. Ifa full, square heel 
is intended, the insole will be rounded 
flush with the last. If the smaller heel 
(pitched forward) is required, the insole 
should be rounded inwards at the back 
and half-way round the heel. 
the rivets holding the insole in position, 


and use the rounded insole in getting an~ 
_ exact shape for the insole of the other. 


boot. In marking round the shaped insole 
on the rough insole, the two insoles must 
be placed either grain side to grain side, 


‘This feather, or bevelling down of the 


involved in lasting will be better under-— 


~ the last, and, bringing the upper forward, — 


_ right hand, press against the instep of the — 


the back of the. last. 


at this point, but do not drive flush, as 


‘the edge of the toe-cap, and drive the — 
tingles flush. Next pull up the upper, 


and side-lining) at the inside joint, and 


Withdraw 
cap is in a straight position. . 


If this is not. 
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done: both odes will i ae the one last, 
_as the grain side must in both cases be 
“next to the bottom of the last. — 
Now attach the shaped insoles to_ the | 
lasts, and proceed to feather the ole 
The readiest way, for riveted work, 
to lay the rough, flat side of the rasp at 
an angle on the insole edge, and rasp_ 
down all the way round to a “ feather.” 


insole edge, should: be ys in. wide, except 
at the toe and the heel, at which points — 
it should be 4 in. wide. Rub a quantity 
of french chalk over the lasts, and all is — 
now ready for lasting the upper (cca 
Hig. 13). 3 : 
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LASTING THE UPPER a 
Lasting the Toe, etc.—The opera tionel 


stood by reference to certain of the 
photographic illustrations to the chapter 
describing how to make hand-sewn boots. — 
Hold the instep leather in position against 


/ 
: 
: 


drop the last into the upper. With the 
upper, whilst the left hand is drawn away — 
from the last inside the upper. Let the 3 
back of the upper drop half-way down — 
With the lasting- ¥ 
pincers take hold of the centre of the toe- — 
cap, including the lining and toe puff, © 
and pull tightly forward. Next, drive a | 
long tingle through the upper to the insole 


this tingle will require to be withdrawn 4 
afterwards. Now draw up each side at 


including the lining and side- lining at the — 
outside joint, and drive a tingle flush. — 
Now draw up the upper (including lining — 
drive a tingle flush at this point. Turn — 
the last upwards, and notice if the toe- 4 
If it is not, : 
withdraw the tingle at the toe, and one — 
at the side of the cap, and re- last, pulling @ . 


the cap to the side ‘required to make the | 


lasting of the cap straight. See that th 
tingles on each side of the cap are driver 
straight down. Withdraw the tingle at 
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towards the instep. Now take hold of the 
pper (including the toe-puff and lining) 
and pull the centre forward as tightly as 
possible. ‘Tingle down. Make an incision 
through the upper, puff, and lining, 
ie consiely: behind the tingle to the 
right hand. Take hold of the material 
oe the right of the incision, pull firmly 
“upwards, and at the same time twist the 
lasting pincers inwards towards the centre 
“of the last. Tingle down, make an in- 


| before until the tingle at the toe-cap 
side is reached. Next make an incision 
through the material to the left of the 
p proceed as before. The result of making 
these incisions in the material, and twist- 
ing the lasting pincers when ‘pulling up, 
will be to lay the pleats evenly on the 
edge of each other. Next cut away the 


sting down with the hammer, and pull 
e toe-cap back into- position. Pull the 
e-cap up firmly with the lasting pincers 
the centre, drive a tingle flush, and then 
roceed to last the cap as described in 
sting the upper, puff, and lining. 

Lasting the Heel.—Take hold of the 
yper immediately at its centre at the 
ack of the heel. This will be rather 
fficult, as it will be in its first position 
alf-way down the back of the last), and 
the front of the upper has been well 
sted, the back of the upper will bind 
tightly to the back of the last. If it is 


lasting pincers whilst the upper is in this 
position, insert the lifting-awl between 
the lining and the back of the last, and 
ease the upper upwards until there is 
sufficient for a grip with the pincers. 


tingling down, take hold of the lining and 
pull up tightly at the back. Without 
releasing the hold, twist the pincers and 

ig the lining to the right. Again twist 
he pincers and pull the lining to the left. 
&. ag this operation is not performed, it will 
be found, when the last is removed from 
at he boot, that the heel lining is wrinkled, 
and this would cause discomfort to the 
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“thet ey centre. and turn the toe-cap back. 


sion to the right of the tingle, and proceed — 


centre tingle, pull up, tingle down and- 


urplus material. of the pleats, tap the 


not possible to get a good grip with the 


~ Now pull the back up tightly. Before 
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wearer. Having pulled up the lining, turn 


the upper down on to the insole at the 
back, and drive a tingle flush. Repeat 


this operation at each corner of the heel. 
The rest of the heel will be easily turned — 


down, and the work will be facilitated by 
using a small hammer. 


plished when the back is pulled up, as the 


rest of the heel comes up at the same time. _ 


_ It is, therefore, only a question, once the 
heel is pulled up, Ge cleanly laying the 
lasting on the seat of the last. 

Lasting the Inside Waist.—Take hold 
of the upper and lining about the centre 


of the waist, and pull up as tightly as — 


possible. The upper must “ bed ” snugly 
~against the last, so that the curve and 
shape of the waist is prominent. 
holding the upper in this position, drive 
the lifting-awl through the upper and 
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It will be noted ~ 
that the pulling up of the heel is accom- 


Whilst. 


_into the insole, placing the lifting-awl : 


just behind the nose of the pincers. 
upper can now be kept in position by 


simply holding the lifting-awl firmly down | 


by the left hand. _ Release the hold of 
the pincers, and lay and tingle down the 


upper in the waist on each side of the ase 
This done, withdraw the lift-. 


lifting-awl. 
ing-awl, This method of lasting the waist 


will be found to be effective even in lasting 


the strongest uppers. If, after lasting, a 


“ bunch ” should occur at the joint tingle, 


withdraw this tingle, and re-last the joint. 


The — 


Lasting the Outside Waist.—There — & 


now only remains the outside waist to be 
lasted. This will easily fall into position. 
The tingle at the outside joint must be 


withdrawn if a bunch appears, and the 


joint pulled up afresh. Tap down the 
upper between the joint and side cap 
tingles, and drive one or two tingles on 
each side, and the lasting is completed. 


Pull out the nails holding the insole down 
The boot is now ready for | 


to the last. 
the shank-piece and bottom filling. | 

The Shank-piece.—This is a piece of 
leather fixed in the waist, extending from 
the back of the heel to the joints. It is 


intended to give firmness and spring to : 


~the waist of the boot. Many different 
kinds of shank-pieces have been tried, 
and in some makes of boots steel is used 
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instead of leather, whilst wooden shank- 
pieces in the cheaper kinds of boots are 
quite common. The best shank-piece, 
however, is cut from a piece of stout sole- 
leather (see Fig. 14). Cut the piece long 
enough to extend, as previously stated, 
from the back of the heel to the joints. 
‘It should be about 1 in. in width. Skive 
down all edges, and tingle down in posi- 
tion with the skived side upwards. 
Bottom Filling.—Next fill up the fore- 
part between the edges of the lasting 
(that is to say, all that part of the insole 
not covered by lasting the upper) with 
rough patching leather. The best filling 
for this purpose is calf, or kip offal. The 
filling must not be of greater bulk than 
the lasting of the upper—the idea -being 


to bring up the centre of the insole to a ~ 


level with the lasting edges. 


BOTTOMING THE BOOT 
Attaching the Middle Sole.—tThis 
is the first operation in bottoming a boot. 
Great care should be taken in rounding- 
up the middle sole, as careless rounding 
will spoil the whole appearance of the boot 
(see Fig. 15). Once the middle sole is 
attached and rounded, the sole will have 


to carry its defects, as the sole must be 


rounded-up by the middle. Select a piece 
of light shoulder long enough to reach 
from the ioe of the boot to the joints, 
with an inch to spare. Shape the leather 
roughly, but leave enough to round up 
to shape properly after the middle is 
attached. Skive the waist—that is, the 
end which will go across the joints. It 
does not matter whether the flesh —or 
grain side is skived, but the middle sole 
should be placed with the grain side next 
to the lasting. Tingle the middle down by 
placing a tingle at the toe, and a couple 
at the joints. In rounding the middle 
it should be remembered that the tendency 
to overtread is usually on the outside 
joint. It should also be noted that 
. the amount of material to be left on to 
form, as it were, a welt, will be drawn 
- in a little by the tingling-down process, 
and due allowance should, therefore, be 
made for this “drawing iny Starting 
rounding at the outside joint, allow 4-in. 
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-be less than 4 in. apart. 


surplus from the commencement, gradu- 
ally working down to 3 


tinue the rounding to this allowance; 


round the toe and down the other side — 





in. by the time | 
the corner of the cap is reached. Con- 


of the boot, until finishing up at the — 


inside joint. There will thus be an extra 


middle width at the outside joint, and — 


an even width on the rest of the forepart. 
Mark round for the tingling down, and 
in so marking go far enough inwards to 
avoid the tingle-heads forming an obstruc- 


tion to the rivets when the outer-sole ~ 


is being attached. The tingles need not 

Hammer down, 

and examine the middle for final rounding. 

To do this, it will be necessary to beat 

up” the forepart. 
Beating-up 

~ beater” 


the 
is a tool something like a rasp, 


Forepart.—The _ 


slightly turned at one end. Place the — 


bent. end against the upper at the joint, © 


the hollowed side next the upper, and 


the top-end edge pressed firmly against 
Tap the beater gently — 


the middle sole. 
with the small hammer. Whilst tapping, 


at the same time be sliding the “ beater ”’ 


up the middle sole, and the trimming may 
then be correctly completed. | 


Attaching Felt.—Now cut a piece of 


felt to the shape of the middle sole, but 
on a smaller scale. This felt may be 


procured at the local leather shop, and ~ 


its use is to prevent creaking of the boots 
in wear. 
hot knife is used. Tingle the felt into 
position, and the boot is ready for attach- 
ing the outer sole. As some little difficulty 


The felt will be easiest cut if a | 


é , ans 
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‘round the boot until the whole of the — 
_forepart is beaten up. It will then be — 
easy to see the irregularities in trimming- ~ 


dh Jee 
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may be experienced in getting both middle ~ : 


“soles for the two boots exactly alike, 


it is a good plan before laying on the 
felt to take a paper pattern of the first 
middle, which can be used as a guide 


when rounding up the second middle sole. 


veel, 


The Outer Soles.—Having got both — 


boots lasted, and middle soles attached, 


the cutting out of the outer soles next 
Turn the sole leather 


demands attention. 
flesh side upwards, so that any “ flay- 
marks,” 


\ 
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or cuts, ‘may be visible and be — 
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V voided in Deets out. Lay the left 
boot on the leather, and then place the 
ae cht boot by its side in such a manner 
hat the heel of the right boot is on a 
level with the toe of the left, and the 
outside joint of the right boot fitting 
close up to the inside waist of the left 


he cut out with the least waste of material. 
ark round the boots with blue pencil. 
Cut out the soles thus marked, and soak 
well in water. When mellow, examine 
the pubstarior: of the two scien: Ii one 


substance until both soles are as near as 
pestle of equal and regular thickness. 
ammer the soles on the lap-iron. : 

“Tack on the sole by driving a rivet at 
the centre of the toe. Drive this ‘Tivet 


Seihdratvn; Take hold of the heel Bak 
he sole. Pull tightly forwards so as 
ake the draught from the waist. Hold 
leather down firmly, and drive two 
rivets at the inside waist, and two 
he outside waist. Next drive a couple 
ivets flush at the heel. 
sole down well in the waist, to bed it to 
the contour of the boot waist. Start 
rounding up the sole at the joint. Trim 
evel with the edge of the middle sole 
L pom to joint. “Next shape the inside 





ie 14. ~Shank-niece ze 


the shape. Next trim up the outside 
sti, following the line of lasting for a 
e as in trimming the inside waist. 
nd up the sides of the heel almost 
n with the seat for half the distance 


7 und the rest of the heel es sugbRY. 
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be oot, By this:method the long soles will _ 





_Now tap the - 


Let the lasting edge be the guide © 


Id the rite at an increased angle, and 


Teas This will give the necessary 
pitch to the heel. Run the rasp round 
the sole edge. Using the back of the 
knife point, start marking for the rivets 
at the outside joint and continue round > 





Fig. ‘15, —Middle Sole 


Fig. 16,—Split Lift 


to opnoaits iota. Judge the distance in- 
' wards on the sole for the riveting mark 
_by the width of middle allowed. Mark 


far enough inwards for the rivets to pene- 


-trate the insole 4 in. from the feather edge. 


Gradually take this mark inwards, going 
towards the joint at each side, so that the 
waist mark will merge into. the fore- 
part mark at each side of the joint. Mark 
round the heel so as to allow of the rivets 
penetrating the insole + in. from the 
feather edge. Drive a rivet at the toe, 


~ one at each joint, two at each side of the 


waist, and one at each corner and at the 
back of the heel. Withdraw the tacking 
on rivets, aad rivet round. For ordinary 
walking substance, use brass rivets, 2 in. 
long for the forepart, and 4 in. long for 


the waist. Use 7 in. iron rivets for the 
heel, Let the rivets be + in. apart all 


round the sole. Hammer down the bottom 
carefully, file the rivet heads from the 
heel to the waist, and mark off the seat. 
for the heel. Measure from the extreme 
back of the heel a distance of 34 in. and 
make a line across the seat at this point. 

The Split Lift.—Cut a-strip of leather 


3 in. wide, and of a length sufficient, to. 


4 
reach ieee heel-corner to heel-corner with 


1 in. to spare. Soak the strip, work it 
backward and forward between the hands 
until it is limp, and lay it on the cutting 
board, flesh side upwards. Hold the 
knife at a slant at middle the distance of 
the width of the strip, and skive from 
this point in such a way that the knife 
works a gone at the eee ee and. 


Aes Aen : == Bees et Tap ee 7 as bg oi 
oe 

2 Bios te wedge- one strips from the: 
strip of leather. Hold the two ends of 

~ » 4-one of these strips between the left finger 

SS and thumb, the thin edge of the strip 


being to the inside. Lay on the lap-iron 
and gently tap down the thin or skived 
portion, whilst holding the ends together 
until the rand assumes the shape of a heel 
(see Fig. 16). Now place the rand (or 
“split lift”) on the seat of the HOO 


Fig. 17. —** Beating-up * the’ apes 


hk taking care that its outside edge is Ghee 
-. with the rounding of the seat, and also 
that the two ends extend beyond the. 
marking-line of the heel. Fasten down 
with a few tingles. 
the edge of the seat level with its centre. 
_ Building-up the Heel.—Round-up the 
split lift level with the seat, and take a 
paper pattern for the next lift. 
SS. the lift, attach, and round up with a slight 
ie inward slant. 
= way until the heel measures { 


7 
-, 


\ 


in. from 


== the edge of the heel part of the sole 


_. next the lasting to the top of the last. 
oi lift. Drive a row of 1-in. iron rivets round 
3 the top lift; 
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The split lift raises — 


Cut out— 


Build up the heel in this — 


the heel is then ready for i 
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ies top: -piece. Spanee patterns eco bea | 
taken of each lift after rounding, for 
guidance in building up the heel of the — 
other boot. ‘Trim up the heel as uniform 
as possible. Take a paper pattern of the - 
top lift, from which to cut the top-piece, — 
and then soak and hammer the ents 
mentioned. Drive two long rivets near 
the front of the heel in the top lift, and 


one at the back. Leave these rivets stand 


ing up about } 2. 
in., and cut offs 2 
the rivet heads 
with the cutting- 4 
nippers. Lay the 
top-piece in posi- — 
tion on the top 
lift. Hit the top-— 
piece smartly — 
with the heavy | 
~ hammer. 
rivets in the top. 
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_tion firmly for. 
_ rounding. Trim 
op the ts pee e 


Bis lift. Do not. 
slant the knife 
inwards at all. 
Place a rivet at” 
each corner of 
the fel; and one at the back. Mark round — 
from the corner of the heel to the outside 
of the boot, and discontinue the marking » : 
‘when just round the heel at the inside. 
Place a row of rivets closely on the line, ~ 
On the inside of the heel place a rivet~ 
between the corner one and the last one— 
driven on the line. Pare away the surplus — 
ee in the breast of the heel, making 

a slight curve. Hammer down ‘the top-— 
De rue beat up the UPS a alld 


e é i - ~~ ‘ 
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China Restoring and 
Repairing 


% 
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Tue methods and materials employed in 
“restoring china are largely governed by 
the object of the restoration—whether 
to complete a show specimen not meant 
_to be used or even scarcely handled, or 
whether to repair a piece of utility china 
of which years of useful work are expected. 
The restoration of old china for show 
‘purposes will first be dealt with. 
: It*may not be generally known that 
only a few types of antique ceramics are 
valuable and, what is more, saleable. 
~When in fragmentary or badly imperfect 
condition, slight discrepancies may be 
E “overlooked by the collector; but when 


There exist a few professional menders 
whose work is so fine that it is difficult 

to distinguish the counterfeit from the 
original ; but in the ordinary way repairs 
are all too apparent. 


RESTORING OLD CHINA z 
Repairing Fractured Plates.—The . 

joining-up of simple fractures in plates, 

dishes, and other specimens in which the — 

decoration does not entirely cover the 

white surface of the body, is seldom satis- 

factory. However carefully it may. have 

been performed, the minute crevices 

occurring between the edges of contiguous | 


buying a damaged specimen, providing 
_ that all or nearly all the pieces are present, 


- it is safe to reckon the value at not more 


than one-quarter that of the piece in 
_ perfect order. It is in the buying of 


damaged specimens of this character, 


which, when perfect, 


however, that the poor collector stands 
the chance of adding to his cabinet 
examples which would never otherwise 
be represented. Take, for example, 
_ Worcester with the square mark, or 
“Chelsea with the gold anchor ; porcelain 
is often sold at 


auction for three or even four figures. 


E, 
in many cases the exercise of considerable. 


Many of the large antique dealers have 
imperfect specimens for sale for a few 
pounds, sometimes shillings. 

The work of restoring old china demands 


_ technical skill, coupled with an adequate 
knowledge of the use of the colour-box. 


: 


I—E 


fragments are filled with dust, the result 
being the occurrence of thin black lines, 
In soft-paste porcelain, moreover, the 
edges of original cracks are rendered still 


more unsightly by the staining of the 


body by liquids which have been con- 
tained in the vessel. Derby, Worcester 
and Chelsea :tea-ware is often badly 
marred in this way. 

Much of this unsightly appearance 
may be obviated by the use of a suitable 
adhesive. Fish-glue in any shape or form, 
if used without subsequent treatment, is 
seldom satisfactory ; it is most susceptible 
to extreme dryness, becoming brittle, and 
equally so to atmospheric moisture, under 
the influence of which it softens. More- 
over, the very nature of the material 
appears to exercise an attraction for dust, 
and joints made with it, however neat 
and inconspicuous at the time, soon 
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become apparent. Much has bean aide 
- about the merits of patent preparations 

which are supposed to be as good as a 
liquid porcelain. While many of them 
appear to offer immense possibilities for 
a the work of restoring missing parts, etc., 
they are chemically unstable, the liquid. 
vehicle appearing after some months on 
the surface in the form of flocculent 
es matter. 

Waterproof and paloitiogs adhesives 
having naphtha, xylol, benzole, etc., as 
_ solvents, together with others requiring 
heating before use, invariably become 
very brittle with age and complete dry- 
=> NCES. 

The most satisfactory material—one that 
has long since been used by professional 
-_ restorers—is flake-white oil colour, as sold 
| by artists’ colourmen in tubes. It is not 
strongly adhesive at first, drying rather 

- slowly, but becomes very hard and 
tenacious with age, and is wholly water- 
proof and non- BASE ae atmospheric 
conditions. 





Restoring Specimen Broken into 
Many Pieces.—It is a tedious task to 





SoS ew 


__-kestore a specimen that has been broken - 
into many pieces, it being necessary to 


_ means of rivets it should be taken apart, 


| ments, and no fewer than twelve rivets — 





Fig. Usoaercarer Dessert Dish Restored from — 
Seven Fragments Cela 



















ice. two or three Paciaonte fogellien. at 
a time, bind them with cotton, and keep 
them so for a few days. Af, however, am 
start is made simultaneously with several 








Fig 5 Cheaters Worcester Cap Reptoreaas 
from Fifteen’ Fragments, and Saucer from_ 
_ Three 28 2 5 a 


= 
—_ —e9 
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- different parts, the mending- of the whole 
is greatly simplified. Before any attempt 
is made, however, to join old fragments, | 
they should be well washed, especially on 
the broken edges, a nail- brush being od 
to remove every particle of dirt. If an 
original breakage has been mended by 


and the rivets removed, The Worcester 

‘gros bleu”? and ‘‘ salmon scale bleu” — 
dessert dish shown in Fig. 1 was restored = 
in this manner from seven separate nee 


were removed from it. The actual extent — 
of the fracture is hardly noticeable from — 
the show side, owing to the fact that — 
the joints, after. being carefully cleaned 
up, were covered with a very narroyv 
band of oil colour carefully matched to.4 
the prevalent hue, and sepals loaded ” 
with. median 7 






eo had been broken into 














x fish- ae. but, on Hic a ten per 
1t. solution of formalin was applied to 


result that the glue was rendered 
ost insoluble and less affected by 
me dryness. 
yever, were afterwards applied above 


4 : of several years. “appears to be 
- sound. —A highly decorated speci- 
| ee this character, aeons affords 


foalding Missing Eyauacntac tie 
sat = restoring missing fragments by 


oder. of the specimen affording aD: 


piece, it is ; possible to teatore by means 
: te es eee example of this 


- 
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Pacrcur FW Oekaoinr cup (Fig. 2 s 


cide and outside of the cup, with 


can be placed immediately it is finished 
Minute seams of colour, 


e cracks, and. the. specimen after the — 






_of a composition falls under two 
ot headings. In the first, the re- 


to -project somewhat away from the edge. 







g Th the second method there is no such 
indication, and the worker has to rely 
solely on his idea of. the fitness of things. 
Apart from the task of redecoration, this 
type of work may be considered the most — 
difficult. The character of the composi- 
tion itself depends largely on the class of 
work to be performed. If the specimen 
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in a cabinet or showcase, and not sub- 
jected to rough handling, plaster-of- 
paris may be used with advantage ; but ae 
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Fig. 4.—Plate by Lakin and Poole, with Section 

included by Seven Bars of Border Restored pee = 
if this protection is not available it will 
be necessary to employ a more durable - 
substance. ee. 


Dealing with the possibilities of plaster, | 
first it should be stated that the material = 
is really suitable only for casting into a . 


*mould, and hardly admits of much sub- 
sequent working. Presuming that a plate bz 


of the openwork trellis border variety 
(see Fig. 3’ has a portion out of the rim, 
the mode of procedure would be as. ~ 

follows: A piece of strapping plaster is =~ 
first stuck on to the lower surface of the  —_— 
rim, on a section of the plate having ae 
similar decoration to the missing piece. 
The edge of the strip of plaster is allowed 


A dam of putty or clay is then built up — Ee 
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to enclose a section of the border, larger 
than the missing piece, this passing over 
the edge of the plate and continuing 
along the margin of the strapping plaster 





Fig, 5—Medieval Mug, Half Restored 


in such a way that the periphery of the 
section is included. It follows that a 
roughly constructed casting-box is the 
result. 
heating in a water bath, is now run in 
and allowed to set completely, this 
finally producing a perfect and sharp 
Impression or mould of the section com- 
_ plementary to that partially missing. In 
many varieties of plates with open-work 
borders, salt glaze, Wedgwood, etc., it 
may be found that, the perforations 
having been made separately by hand, 
some little difficulty may be experienced 
in fitting the mould to the damaged 





Fig. 6.—Medieval Mug, Half Restored 


section. If the edge of the plate i is slightly 
warmed, however, the wax will generally 
adapt itself ; but care must be exercised 
to prevent the surface of the mould itself 
from being affected. Once the mould 
has been fitted perfectly into place, 


‘ihe Sea. : mere 7. ae xs 


a 


Hard paraffin-wax, melted by 


~cement,”’ 


scribed, the work should be put aside for 


Ie, ae Aa Se 
= | 
ce 


PORE oe 


- 





> 


strapping Aisin should be used to i the 


~The plaster may now be mixed and run 


into the mould, so as completely tq — 
fill up the gap. If a weak solution of © 
gum arabic is used instead of water, | 
the plaster will ultimately become Very? 
tough. : 

Another good, but expensive, filling — 
material may be made from oxide of zinc © 
combined with syrupy phosphoric acid. 
The zinc powder should be mixed on a 
slab by means of a spatula, and the 
resulting mass forced into the mould: 
The composition hardens very quickly, 
and after a short time sets like stone. It 
is altogether the finest material for work 
of this character. Kaolin clay worked 
up with fish-glue has also been used for 
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Fig. 7 Mediaval Mug, Half Restored 


porcelain with good results; also for — 
soft earthenware, powdered glass com- q 
bined with the same material, and also ; 
with white of egg, has given satisfaction. 
The latter, however, whilst being appa- — 
rently subject to no shrinkage on drying, 3 7 
is not very strongly cohesive. | 
The composition known as “ gilders’ 
which will bé described later, 
although largely used for other branches 
of restoring, is not suitable in the present — 
instance, as it must be used whilst still — 
warm, and this would necessitate the 
employment of a mould of either plaster : 
or gutta-percha. 
When using the materials already de- | 


twenty-four: hours. At the end of that — 
























time the wax may be removed by heat, 
the result being that the model remains 
an: ‘exact replica of the original. Colour- 
‘ing should not be performed until some 
. weeks afterwards. 

It is obvious that only one. surface is 
‘faithfully copied in this way; but it is 
seldom that more than this is required. 
The back of the counterfeit fragment, 
however, may be rubbed down if neces- 
sary with glasspaper, to the level of the 
_ rest of the specimen, and should it be- 
come loose during the process it may be 
fixed again with zinc white. 

_ Two examples of specimens restored 
in this way are shown by Figs. 3 and 4, the 
first, a salt-glaze plate, 
siderable portion of the rim restored, and 
the second a somewhat less ornate 
‘example by Lakin and Poole, in’ which 
seven bars of the border were made up 
in the re 
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‘Fig, 8.—Medieval Mug before Restoring 


 Building-up Missing Parts.—Passing 
now to a consideration of methods of 
restoring in which there is no possibility 
of utilising a mould, notice may be 
given to the three specimens of medieval 
peurshenware shown by Figs. 5 to 7. It 


having a con-- 
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may be mentioned that in most museums 
and other places where early pottery of 
this description is to be seen, it is a gener- 
ally accepted rule that restoration may 
be performed where sufficient of the 





Fig, 9,.—Fulham Stoneware Jug with Handle 
Restored Me 
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original remains to give a_clear indica- 
tion of the whole “ expression ’’ and form. © 
Nothing should be conjectural in the 
counterfeit portion ; but it is permissible 


to model it on the lines of an almost 


similar example. The :three specimens 
just referred to were all more or less in 
the condition of the one shown in its 
original state by Fig. 8. 

The method adopted was as followe 
Several shects of thick brown paper 
were cut to convenient size, wetted, and 
attached by means of paste across the 
gap on the inside, in such a way that 
the circular condition of the interior 
was restored. Several thicknesses of paper 
were used, until a good substance resulted. 
The specimen was then put aside until 
the paste completely hardened. The fill- 
ing in this case was gilders’ cement, 
which is made by boiling 7 lb. of glue 
in 34 pt. of water, melting 3 lb. of resin 
in 3 pt. of raw linseed oil, next mixing 
the two in an iron pot, and allowing to 
simmer gently for about half an hour, 
and finally pouring the mixture into a 


ae aay 


-. Both of the examples illustrated by Figs. then sieving it through silk, and after-— 
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quantity of finely sifted whiting, Fone stored areas requires in many cases 
. kneading into a mass the consistency of extremely skilful brushwork. Where a 
=< dough. Ifa large quantity of the material complementary portion of the original © 
is made at once, it can be rolled out into specimen remains, however, practically 
cakes of convenient size, and allowed to perfect outline of detail may be obtained ~ 
harden. Such hardened cakes, however, by the use of tracing paper and carbon 
. require steaming in a covered pot on a sheet. If plaster-of-paris has been the | 
piece of canvas stretched across the material employed, it must be prepared — 
interior. When ina thoroughly malleable to receive colour beforehand by saturation ~ 
condition the composition may be laid with paraffin wax. -Artists’ tube colours _ 
in a more or less regular layer on the should always be used for painting, and 
paper backing, which has been previously wherever possible gold-leaf- for broad — 
oiled. Then by the use of a cylindrical . tracts of gilt instead of gold bronze paint. — 
rolling pin or a photographer’s squeegee Spirit varnish diluted with an~ ane 
roller, the surface may be rendered- quantity of spirit should finally be used 
comparatively smooth, and the substance after the colour has completely dried. 
equal to that of the rest of the original Several coats in certain cases may be 
vessel. The rim should then be reduced — applied, until an apparent suitable thick- 
with a knife, and any superficial modelling ness of glaze has been counterfeited. A 
carried out roughly. In this condition neat finish should be made some little | 
the specimen may be put aside until the distance on to the surface of the original. © 
composition has completely hardened.- ‘The specimens illustrated by Figs. 1 to BS 3 
The backing can then be removed, and were, at the time of photographing, in 
the surface worked up with a rasp and the collections of Messrs. W. J. Pavyer 
glasspaper. On the care and precision and GQ. EH. Bullen. : ia 
with which this is performed largely de- _ eee me 
pends the success of the restoration. . - REPAIRING UTILITY CHINA AND GLASS” 
In Fig. 8 it will be seen that regular. | In mending china which, after repair, 
raised bands occur throughout the greater _ has to serve a useful purpose, itis question-_ 
portion of the height. These were counter- able. whether anything short of rivets 
 feited by the careful use of glasspaper, should be used, because cemented utensils _ 
the specimen having being fixed on a are always more or less in danger of 
turn-table and rotated from side to side. falling to pieces with ordinary usage.— = 
The reproduction of a missing handle | Cements.—Several good cements can — 
in composition is a comparatively simple be made, The combination of shellac — 
matter, the knife and glasspaper being and rectified spirit known as chinese : 
employed on a suitably formed mass - cement is a very strong medium, and is a 
surrounding a central wire. Fig. 9 shows made by dissolving { lb. of the best — 
a Fulham stoneware jug, of the time of pale orange shellac in 3 oz. of strong” . 
William III., that has been restored in spirit. The shellac should be pounded up ~ 
this way. fine, and placed in a stoppered or oe 
Restoring limbs, drapery, ete., to im- bottle with the spirit, in a warm place, 
perfect porcelain and other figures is and the mixture should not be used until — 
essentially the highest point to which the shellac. has- econ _snoroug aly dis: i 
the skilful restorer may attain. It must solved. 
not be supposed, however, that the The a elanines cement, however, e 
execution of work of this character made by Chinamen, is ‘produced by | 
demands always the same degree of skill. pounding glass to a very fine powder, — 
































10 and 11 are technically good, but they wards mixing and grinding it with albu-— 
demanded individual and different treat- men. Ornaments | repaired with ~ this 
ment. medium (providing heat is not applied) 
. Decoration.—The decoration of re-— will not Eee separate at the joie ec 































~ White- iad aa: feats Reutig er 
and make an exceptionally strong repair, 
_ if it-is allowed to.set before the article is 
“brought into use; but it will take several 
~ weeks to harden properly. It is difficult 
=e eae ss 


B. 10. —Dresden tie with Parts Restored 
as Indicated. 


_ exposed part. Flake-white (see p. 50) is, 
-a fine variety of white-lead. 






_ dissolving isinglass in acetic acid is very 
suitable; but this will not stand hot 
water. It should be evenly applied to 
_ the broken edges with a camel-hair brush, 
and sets hard in twelve or fourteen hours. 
. A good waterproof cement for glass 






3 3 parts of litharge, 3 parts of white-lead, 

ind 1 part of powdered resin, all by 
measure. When required for use, mix 
it into a paste (the proper consistency 
depends on the purpose for which it is 
I equired ) with boiled linseed oil. It sets 
hard in three days. To colour a cement, 
ix with it Es matter to be pur- 


Eto. remove hen allowed to iarict on an 


For ornaments, a cement made by 


consists of 3 parts of plaster-of-paris, 
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“Winchell’s cement is given as a uni- 
versal cement. Procure 4 oz. of white 
sugar, I$ oz. of fine starch, and 2 oz. 
of clear gum arabic. Crush the gum to 
a powder, then dissolve it in the quantity 
of water that would be used in laundry 
work for the quantity of starch mentioned, 
and afterwards dissolve both the starch 
and the sugar in the gum solution. 


receptacle, and put the latter in a sauce- 


‘pan of boiling water, leaving it thus until 


the starch becomes clear. The cement 
will then be ready for use, and should be 
of about the consistency of tar. If it is 
to be kept for some time, a few drops of 


oil of cloves or sassafras will prevent. it 


becoming unfit for use. 









Fig. 11.—Staffordshire. Figure (by Salt) with 
Parts Restored as Indicated 


Using Cement.—It is the way in 
which the cement is used, rather than 


the kind of cement employed, that is the 


important element in making a strong 
joint. The parts should be heated in 
the oven, as the cement begins to harden 


immediately it comes into contact with 


Next: 7 
place this mixture in some suitable 


« a . 
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cold materials, and Sinariare produces a 
“set? layer between the broken parts. 


ea possible, the article joined should be 


bound tightly with tape until properly 
set, and should be placed in some cool 
apartment where it is not likely to be 
shaken or upset. Always undertake the 
repair as soon as possible after the article 
is broken, as then the edges are not in 
any way damaged, and a close joint 
results. Shellac alone makes an extremely 
strong joint if the broken parts are suffi- 








” Fig 12 


oe Pies. 12 and 13.—The Chinaiveter' ‘Drill 


_ ciently heated to fuse it hen applied ; 
but it leaves a very noticeable dark line 
on white china. 

Water-glass Cements.—These are of 
great value in repairing glass, china, etc., 
- and with all of them it is important first 

‘to heat the article to 212° F. (the boiling 
point of water), and then apply the water 
glass, 
with a warm brush to the surfaces that 
~ are to be cemented. The latter must be. 
pressed closely together, or if necessary 
held in position by a cord tied round them. 
After drying for twelve to fourteen days 
at a moderate temperature ane cement 
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glass with 4° “part of soda-water-glass 
.solution of 36° Beaumé, these substances — 


previously liquefied by heating, . 


ENE Ee ae 





eal be faite hard. For stone, rhe and — 
porcelain a very hard-drying cement can 
be obtained from manganese, zinc white 
and water-glass solution, another being | 
made by mixing powdered asbestos and — 
soda-water-glass solution. ‘The articles to— 
be cemented should be moistened before. — 
applying the cement with liquid water-— 
glass, and any cracks appearing during 
drying filled up with some of the cement — 
slightly diluted. A good cement for ete 
and porcelain. can also be prepared fre . 


* 





Fig, 13 


1 part of very finely ground and washed — 
fluorspar and 4 part of finely powdered — 





being mixed to a rather thickish mass. A 
thin layer of the mass must be rapidly — 
applied to the surface to be united, and — 
the parts pressed together. Ina few days — 
the cement will have become very hard. — 

Riveter’s Tools.—Riveting is the 
most substantial way of repairing broken — 
china, but entails a small outlay for the — 
drill, hammer, wire-cutting pliers, file, and 
material for the rivets. 

The drill a. is shown by. Figs. 12 , 







and 13. A steel spindle, 14 in. long, 
- pointed at one end, will be required; a 
hole must be drilled through its head to 


_ take the tape, which is fastened to the 





¢ 
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' Fig 14.-—Dril Finger-piece 
§ ends of the wooden arm. This arm is 
bored (see Fig. 14) so that it can easily 
5 pass up and down the spindle. A piece of 
q box or ebony should be turned 21 in. in 
diameter by 1 in. thick, as shown, and a 
__ drilled through it, afterwards hammering 
the block tightly into position. This 
- hole must be drilled accurately, or the 
~ drill will wobble, and it is, therefore, 
desirable to drill the hole half-way 
through ee, each side. A still better 
method is'to knock the wood on the 
_ spindle, and. then true it up in a lathe. 
The drill bits (Fig. 15) consist of tapering 
- tin tubes with a diamond point cemented 
_ or soldered in one end. These tin tubes 
«fit tightly over the cone end of the drill 





Fig. 16.—Section showing 
Position of Rivet Holes 
in ue 





Fis. 17.—Rivet in 
Position 


Fig. 15 — 
Diamond Bit 


d proper, ‘but it is not an easy matter to 
set the diamond fragments or “ sparks,” 

in the tubes. The mouth of the tube 
should be not more than ~; in. in dia- 
- meter, and should not begin to widen out 


into a cone at less than $ in. from the end. 
% 2 
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hole slightly smaller than the steel rod~ 


CHINA RESTORING * eT 


Well tapered steel drills can be used 
with fine diamond powder moistened 
with oil as an abrasive ; but neat holes 
are rarely produced in this way, and the 
surrounding glaze is frequently chipped 
off. 

Using the Drill.—The method of 
using the diamond drill is as follows: 
The spindle is twisted so that the tape 
winds itself round the stem, as shown in 
Fig. 12. When the arm is pressed down- 
wards, the tape unwinds and causes the 
spindle to revolve (see Fig. 13) ; then, if 





Fig. 18.—Back of Riveted Plate 


the hand is raised again at the crucial 
moment, the tape will immediately coil 
round the stem in the opposite direction, 


and thus be ready for another downward. ve 


thrust of the arm. A little practice will 
soon enable the beginner to get a con- 
tinuous motion. The operator sits, and 
always works. the apparatus with the 


“right hand only, leaving the left. hand 


free to hold the glass or china rigidly 
against the thigh of the left leg. Before 
using the drill, always dip the point in 
oil, and bore all holes in the articles 
about } in. from the edge, at an angle so 
that they incline slightly towards the 
breakage (see Fig, 16). The positions at 
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be very accurately marked,-and care 
should be taken not to. bore the holes 
straight through the material. I the 
- finger is held underneath the part which 
__ is being drilled, the warmth will indicate 
__ how far the bit is through the china. ~ 

The clasps or rivets generally consist 
__ of 7y-in. brass wire, with one side half 
filed away, so that a flat surface meets 
the china. Of course, the thickness of 
the wire employed _depends on the char- 
acter of the.article to be repaired. In 
the case of plates and similar goods, 
always fix the rivets on the back, as then 
they cannot be seen. 


inet 


Fie 19.—Back of Plate, ea pivetmg: of 
V-piece 


~ 


_ rivet in position after the repair is accom- 


plished, and Figs. 18 and 19 are photo- | 
graphic illustrations of riveted -plates, 


= and indicate how the rivets should be 


_ distributed. 
a -. Making Riven as make the rivets, 
first place one end of the filed wire in 


_ the mouth of a pair of suitable pliers — 


the wire down a little past a right angle 
with the flat side {see Fig. 20). 
carefully measure where the second bend 
should be, cut off the surplus wire, and 
bend down the second end to make the 
shape shown in Fig. 21. Each rivet 


should fit the hole so tightly as to require 
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s waar the holes are to be drilled moult 


ee 17 shows the: 


ends are not too long, -as ‘if this is fhe 





and, on the nose of the tool, hammer 


Then | 







gentle orks: into PpwsiGlon: ithe ce 
very light hammer, or it should sprin 
into position if given a pull with the “a 
pliers. Take care , that _the gee -down 
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Fig. 20, SBeadind 4 of Rivet ao. 


case, the rivet will not lie flat on the 
broken article. To complete the repair 
it is then only necessary to fill up the— 
holes and cracks with _ plaster-of-paris - 
mixed with water to the consistency of 
cream, and either left white or coloured — 
according to the articles being mended. — 

_ Typical Riveted Repairs.—The ar- 
rangement of rivets for a plate from — 
which a V-piece has been. broken out and © 
which is badly cracked as well i is SHOW Ds 

by Fig. -19. = 
< oe would | effectively repair a jug & 





sig. Gi Finstied 
Rivet — : 


Fig 22. x= Natgnea: 
_ Dowel 


broken in the bods part. as. Sivas in | 
Fig. 23, but rivets make a still oye 
job, and they should be distributed as 
indicated. A bottle repair is } shown | in 
Fig. 25. ese : 


+ eae 
i= 
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Picea out oa the holes by the wire, and = 
Pensvientas compas may prove satis- would prevent a close join being. made. ee 
factory for attaching handles, as the dis- The faces of the broken parts are also 
FAyuring effect of rivets is then avoided; thinly smeared with suitable cement 
. Spee eee : just before bringing the parts together. — es 
The roughened wire dowel is shown bys Seze 
Big 222s — 

When a large Bohemian glass vase is 
broken in the stem, obtain a ferrule a “S59 
trifle larger than the raised part of the 
glass stem; the ferrule may be of brass, 
or plated metal, or silver. The cement  _ 
may be made by melting together 5 parts 
of resin and | part of beeswax, and ~~ 
stirring in 1 part of venetian red or 
yellow ochre, The glass stem should be — 




















| Fig. 23, Svertved Jug 


E but if the jugs have to be used and DUC ney 
- breakages allow such a plan to be adopted, 
fine wire rivets should be employed to 
g strengthen. the joints. When a thick ~ 
Et andle is broken, china repairers often 
employ hidden wires (not more than } in. 
fas) to strengthen the joint. A hole, 
somewhat larger in diameter than the 
is carefully drilled in each piece 








Fig. 25.—Riveted Bottle 
warmed and coated with the cement; the 
ferrule should be warmed and coated — 
- internally ; then the parts should be again 
warmed and pressed together. 

Repairing Broken Teapot Stand.— 
Fig. 24 shows a method of clamping _ 
together the parts of a teapot stand so. 
‘as to obtain a fine and almost invisible _ 
joint. <A piece of wood lin.or2in. wider 
than the stand is obtained and the stand = 
loosely fitted together upon it. A pencil 
Fc. aie oe ae with: a file, is line is then drawn round the stand on — s: 
fixed. in position (see ‘Fig. 23) with a the wood, and the ends of the fractures 
very little plaster-of- -paris, which is placed — indicated on the wood. Screws are then 2 
in the holes before the wire ; if too much inserted at suitable positions an inch or 
were med,” some- of the plaster would be so from the line, and so spaced as not 


— 


\ 
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to come opposite a break. The broken 
stand is next placed in position with the 


“cement ready applied to the fractured~ 


edges, and thin wooden wedges - are 
inserted between the screws and the 


stand, so as to apply gentle pressure. 


The operation requires great care to be 


successful. If the stand is recessed on 


the under side, it is wise to strengthen 
the cemented joints with rivets. 





Various Hammers and Their Uses 


ENGINEERS’ hammers are illustrated by A 
and B herewith, the former showing the 
cross-pene and the latter the ball-pene 











_. pattern. Carpenters’ hammers are of the 
Warrington pattern Cc, or of the Exeter or 
London pattern D; but the handyman 
may prefer the claw hammer of the adze- 


eye pattern E, or of the Canterbury. 


\ 





_pattern r. Upholsterers use a hammer of 


é 
__- 


wel ei Loh 


F 
4 


the shape shown by @G, this resembling 


in pattern, but not in weight, the watch. ’ 
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and clock- maker’s hammer 1.. The metal 
-repoussé worker’s hammer is shown by u. 
For heavy metal work, where bruising 
‘must be avoided, rawhide hammers,’ J 


and kK, or lead-faced hammers are used. 
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Fitting-up a Workshop for 


Motor and General Repairs 





J ie chapter will discuss the equipment 
of a workshop intended chiefly for metal- 
working and amateur engineering, and 
will be especially ‘helpful to those who 
- possess a motor-car or motor-cycle, and 
wish to do the majority of the repairs 
- themselves. 
_ Sjituation.—The best place for the 
workshop i& undoubtedly the shed or 
~coachhouse in which the motor (car or 
cycle) is kept. Therefore, if possible, when 
planning the shed, sufficient room should 
_ be allowed for the accommodation of the 
~ work-bench, lathe and brazing hearth, 
- which are essential for the most simple 
__repairs, though not necessary for adjust- 
- ments, which can be done with the tools 
J carried on the car. If it is not convenient 
- to have the bench, lathe, etc., near the 
_ car, it is advisable to rig up a shop within 
| easy reach of the motor-house. 
The Lathe.—A good lathe is by far 
the most necessary tool, and will come in 
3 for a great deal of use. A lathe that can 
be highly recommended for this type of 
emiric is the Drummond 34-in. centre 
screw-cutting and boring lathe, complete, 
with Cushman’s scroll chuck, etc. With 
such a lathe, practically any job can 
be undertaken if the amateur mechanic 
has sufficient skill; but a screw-cutting 
lathe-is not an essential, although a slide- 
test is, as it is almost impossible to work 
with sufficient accuracy with a hand-rest 
only. A lot of jobs can also be done on 
a wood- turning lathe, such as truing up 
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valves, removing scale and pitmarks from 
their faces, rubbing down stems, re-facing © 
pulley grooves, re-turning fibre rings for 
wipe contacts, polishing and, in fact, any- 
thing of a light description. Heavy work, 


‘such as making new bushes, would be too 


much for the average worker not possessed 
of a slide-rest. A good chuck is essential, 
for nothing is more annoying than having 
the work thrown out when nearly com- 
pleted, as it can rarely be re-chucked true 
(unless running between centres, of course),. 
and it often gets spoiled by the tool as it 
comes out of the chuck. A slide-rest can 
be fitted to a good make of lathe (plain) 
for about £8 new, and from about 30s. 
second-hand, and this will, no doubt, be 
preferred by many to purchasing a new 
lathe. Sometimes, when an old lathe 
seems worn out, it only requires new 
bushes fitted to the mandrel. 

The lathe should face a window, so that 
the tool does not cast a shadow on the 
work, and the light should be good. High 
speed will not do for metal work, and the 
gearing usually employed in wood-turning 
will give too great a speed and must be 
reduced. A smaller pulley, for fixing to- 


.the large driving-wheel of foot-power 


lathes, if none small enough is available, 
can be made of wood.. The ends of a 
barrel, screwed together so that the grain 
of one-half crosses the grain of the other 
at right angles, will be found to answer 
very well, if the wood has not warped. 


. The whole can be fixed to the driving- 


- 


ce 


holes tapped in the spokes ; 


can also be adopted for enlarging the 


wheel with screws passing through into 
or it can be 
clamped by means of ordinary carriage 
bolts passing through the spaces between 


- - the spokes, and held there by iron plates 


(or finger washers) pressed tightly against 
the spokes by nuts on the bolts. This plan 


driving-wheel of a lathe, thereby making 
it fit for wood-turning. For instructions 


on metal turning, see other chapters. __ 

The Bench —This should be placed i in 
a good light, and be as large as possible, 
a good size being 6 ft. long by 24 ft. broad. 


by 3 ft. high. The top should be formed, 
preferably, of oak planks 1 in. thick. It 
is well to have a shelf running from end 
to ‘end the full width of the bench, 
attached to the legs, of which there should 
be six. This shelf should be midway 
between the top of the bench and the 
floor, and will be found useful for holding 
odds ‘and ends and many of the tools 
which are in constant use—hammers, 


copper-headed and wooden-headed mal-. 


lets, cold chisels, scrapers, oilstone, hack- 
saw blades in box, screw taps in box, 
drills, files, etc. A rail at the back and 
running the whole length of the bench 
about 1 in. from the edge, blocked at 
intervals, and fixed with long French nails 
passing through the blocks, will be useful 
for holding files and saws. ‘A quick- acting 


- vice at one end, and an ordinary smith’s 


screw vice at the other, will be best, as the 
quick-acting vice enables two heated parts 
to be quickly gripped together for solder- 
ing, if this vice is adjacent to the stové 
for heating the soldering bit. Under the 
shelf of the bench one or two large boxes, 
in which can be kept various odds and 
ends of wood and metal, such as blocks of 
wood for holding behind work being bored, 
iron plate, tin-plate, sheet brass, copper, 
brass and iron piping, various sizes of eae 
iron, etc., will be very handy. 

If gas is available, have a bracket imme- 


_ diately over the centre of the bench, high 


enough to prevent its getting knocked, 
and fitted with an inverted incandescent. 
burner. A similar bracket should be fixed 
over the centre of the lathe. The gas 
bracket above the bench should be fitted 


and handle. 
‘necessary materials — consisting of two 
bellows, some lead piping, and an old— 


~~. pan—about 1 ft. 4 in. by 1 ft. : 
_lows are fixed one above the other, inter: : 


also be easily and cheaply made, and as ~ 
this works very well and will be found — 


shelf B should be fixed, having a large — 


cating from the lower bellows to the — 


a hole for the. nome of one of the bellowsu <4 





with two nozzles nina Si below the 4 






burner, one to carry the gas through a 
length of flexible tube to the copper- bit 
heating stove, the other to the brazing — * 
hearth. The heating stove should accom- — 
modate two bits. One iron should be 
larger than the other, and the copper bit — 
should be adjustable so that it may be~ 
turned at any angle to the iron shank _ 


Making a Braziné Hearthy Tee 
brazing hearth can be cheaply made, the 


packing- case to support a large size frying- 
The bel: — 


connected by a fixed lead pipe, one pair of 
bellows worked by the foot pumping air — 
into the pair above it, from which the - 
air is taken to a Bunsen blast burner by — 
flexible tube. This Bunsen burner can — 














useful for both soldering and brazing, the = 
following hints on making it are given, — 
First, get two ordinary large house bellows 4 
about 1 ft. square, or larger if possible; — 
the larger the better. Next a good strona 4 
packing-case about 2 ft. long by 1 ft. 3in. 
high and 10 in. wide is required. One onda 
of the box will form the base, and to make — 
it steadier, two 1-in. boards should be a 
screwed across to protrude. about 6 in, ~ 
on each side, the front one being consider- ~ 
ably wider, as can be seen at T (Fig. iyga 2 
which shows the apparatus with one of — 
the case sides removed. The packing: case 
proper is denoted by the letter a; the — 
part A Ss 4 was formerly the bottom of the — 
case, but is now the back; and the top 
A Vv A was the end of the packing-case. ; 
Half-way between the top and bottom a — 


hole cut out of the middle at G to accom- — 
modate the union piece (seen in section), © a 
which holds the lead air-pipe communi- a 


upper. “3 
In the back, near the Ponta at. S, cub 4 


and above the shelf cut another hole at ~ 
s’ to take the nozzle of the- other bellows. | 3 


~ 







































The OpetLain olla Cc eae have the top 
I handle extended by a piece of stout bent 
iron N to act as a pedal, and should be 
-serewed to the base. A central hole about 
g in. in diameter should be cut at P to 
allow the air to reach the valve. Now 
Best a piece of lead pipe } in. inside dia- 
tneter, and, having cut down the nozzle 
io. just under that diameter, force the 
2 Picath of the pipe over it as at s, and 
_bend the pipe F as shown, to’ reach the 
-¢ entre of the shelf B and enter the hole 
@ until flush with the top. Remove the 
tead pipe and get a block of wood about 
3 in. square. Cut’ off the corners andj bore 
a hole in the middle, so that the lead pipe 
will just pass through. it, and countersink 
‘th e hole. Broach out the mouth of the 
lead pipe until it becomes bell-shaped 
and fits the block of wood, so that its edge 
is. flush with the wood when pressed hard 
peeainet it.- This is clearly shown at a, 
where the dark shading represents the 
wood block. Cut a leather washer the size 
of the block, with a 14-in. central hole, 


of the top bellows where the leather flap 
valve is. 
and screw this down tightly to the bottom 
of the bellows, so that the bell-mouth of 


eather between it and the block. This 
should _ make an air-tight joint for the 
fixing of the pipe to the bellows. 

a “Next, push the nozzle of the bellows 
through the hole s’, and screw the bellows 
ci tightly to “the shelf B. Join the 
lead “pipe to the nozzle of the bottom 
“bellows, and make an air-tight joint with 
glue and tape bound round. Between the 
top of the upper bellows p and the top 
of the packing-case at v, a stout. sofa 
“spring #£ is fixed to keep the top bellows 
shut down tight till air is pumped in from 
-t the bellows below. 

_ From a screw near the top of the case 
stretch a house-bell coil spring M, and 


pedal x. This spring tends to keep the 
4 ower bellows open. When pressure is put 
fon the foot-plate N, air is pumped from 
the lower to the upper bellows, and thence 
along a flexible Pipe R to the Bunsen 


as 


i Sn 


~ 


So. 2 ~— 
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‘and lay this over the hole in the bottom: 


Bore two holes in the wood block, | 


the lead pipe faces the hole and has the | 


attach its lower end to the foot- plate Or 


ee 


blast hones which is described in detail 
below. If it were not for the upper 
bellows, the air would come to the nozzle 
in putts, but the spring £ keeps the pres- 
sure constant, and a steady blast is 


Ie Swed noe coe ge ee 
‘ « 


secured. The rubber pipe R should be of. 
sufficient length to reach the hand con- 


veniently, and allow room for move- 


ment. 

The hearth K can be made from sheet- 
metal, with the edges bent upwards: to 
form a tray; or an old frying-pan will 





T ie 
Fig. 1—A Home-made Brazing Hearth 


ow 


four iron stays or legs H must be used to 
raise it above the top of the packing-case 





~ answer very well. Whichever is employed, — 


as shown. These legs should be screwed — 


at one end to the sides of the case, and at — 
the other to the pan, and if a frying-pan _ 


is used, the handle may be cut and bent 
to form a hook as at L; it then acts as 


- a support for the blast nozzle. 


For use with the brazing hearth, a blast 
gas nozzle on the Bunsen principle ix 
required, and this is easily made from two 
pieces of gas-piping, a right-angle joint, 
and two mouthpieces to take flexible pipes. 


First, get 1 ft. of 2-in. brass (or iron) pipe 
and an elbow, internally threaded at both — 
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ends. Cut 2 in. off the brass pipe, and cut 
a thread at one end of the short piece 
and one end of the long piece, to screw 
into the elbow as shown in Fig. 2. At the 
other end of the long tube solder in .a 
cock or mouthpiece to take a large dia- 


meter flexible pipe oi the gas bracket. 


_ Next get 1 ft. of }-in. brass pipe, and 


bend it to the shape ‘shown at B, soldering. 


a mouthpiece at F to take the smaller 
diameter air-pipe R (Fig. 1) from the 
bellows. Bore a hole through the elbow ¢, 
and push the pipe in, making a tight fit, 
and so that it passes centrally through 





Fig. 2.—Blast Gas Nozzle for Brazing Hearth 


the larger brass tube until it nearly reaches 

the end as shown at p. Run a shoulder 
of solder to hold the small tube firmly in 
the larger one as at H, and unite with 
a drop of solder the large tube a and the 
small tube B where they cross at G. 

The gas passes up the large pipe and 
out at D, and a blast of air is forced through 
the centre of the flame through the small 
pipe B. The shape of the small pipe allows 
of it being readily hung up on the hook 
(Fig. 1) when not in use. Instead of the 
mouthpiece shown at H (Fig. 2), a cock 
will be found more convenient; but it 
should not be too small, or it will restrict 
the flow of gas, which should be as great 
as possible. No gas-cock should have less 
than 4-in. hole. < 


_ sufficient ; 
-eycle or any similar big work, a good set — 
of stocks and dies (taper and plug) would — 


its place. 


to replace. 


- 


The fuel fon the hearth: consists. of | 
chunks or cubes of asbestos, and when — 
these are blown upon with the gas flame, — 
the heat is quite sufficient for moderately — 
heavy brazing. Be careful not to get any 4 
kinks in the flexible tubes, or the air and — 
gas will be reduced in quantity, if. not 
stopped. altogether. J 
- A square of thick asbestos (sheet) is— 
useful for laying on small articles whilst — 3 
brazing or hard soldering, and a piece 
or two of charcoal will be handy for ~ 
silver soldering. 

Screws and Screwing.—A good set of — 
stocks and dies will be found useful. Such ~ 
tools will get but little use in the hands — 
of the average worker, so that two die-— 
plates and taps ranging from 4 in. down- — 
wards to js in. Whitworth threads will be — 
“though, for building a motor- — 


be an essential, because starting a screw — 
in a die-plate means that the rod on which 
it is cut must taper to get a bite, and this — 
is not feasible unless the rod or pipe is 
sufficiently long to allow of this taper, ‘g 

Useful iron screws with back nuts can 4 
be purchased from most ironmongers for — 


a few pence a doz., ranging from }in. dia- — 


meter 4 in. long to + in. diameter 2 in. ~ 
long, with round or countersunk heads. ~ 
The smaller screws will be found useful for =| 


replacing lost carburettor screws, and if 


one screw is filed with flats on it to leave — 
three cutting edges and tapered, it will — 
cut a thread for itself in the aluminium, ~ 
when another screw, uncut, can be put in ~ 
This chiefly applies to French — 
carburettors which have French threads to— - , 
the screws, and are, consequently, difficult — 
It is always advisable to have 
a selection of these screws and square nuts. ~ 
When screwing two pieces of metal to- ~ 
gether, always be careful not to \cross- — 
thread, and if the joint is not required to — 
be loosened at any time, burr over the © 
end of the thread. Always run a little ~ 
paraffin round the thread before screwing — 
home, as this prevents seizing or binding, — 
and a little powdered resin sprinkled on — 


_ will ensure a tight grip. 


In boring holes for screws, remember, 
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; ee must be salle? than the screws, 
é fond only just large enough to allow the 


best way of ensuring this is to work the 
“screw in the die-plate first, mark the hole, 
and bore a hole equal in diameter to this. 
3 The whole subject of cutting screw threads 
in metal is dealt with fully elsewhere in 
J cubis: work. 
 Riveting.—For riveting light eee 
_ bifurcated rivets are about the easiest to 
fit; next copper rivets, and then iron 
rivets. Holes the exact size of the rivets 
; should be drilled, the rivet inserted and 
cut off to the required length, so that 
- about 4 in. protrudes. A riveting punch 
. Phaving a bell mouth should be used, to 
- ensure the riveted-over portion having a 
_ round head like the one on the other side. 
- The hammer should be used first, but only 
- round the edges of the rivet so as to spread 
_ it, but not to flatten the top centre. Then 
_ the punch should be used to finish off. 
Z Rivets can be bought in all sizes and 
_ lengths from 4 in. upwards. For riveting 
_ leather to metal, hollow rivets are best. 
_ When using copper rivets it is well to_ 
insert a copper washer to form a larger 
~ head, as copper rivets are flat headed and 
do not require punching. ~ 
4 _Drills.—Drills are rather expensive 
tools, and taper reamers will be suitable 
to take the place of a set of drills of large — 
_ diameter. It is well to get a selection of 
g flat drills from the smallest made up to 
tin. Also have three twist drills—} in., 
ys in., and + in.—a 3-in. and a jin. flat 
drill ; and any hole required ‘between 
_ these or larger reamer out with a square 
taper reamer, which cuts quite quickly if 
used _ with a brace. As a reamer cuts a 
_ taper hole, care must be taken not to bore 
_ the hole too large, and it should be tried 
_ now and then to see that the screw or rivet 
to be passed through will only just enter. 
Then the work should be reversed, and the 
__ boring continued from the other side. A — 
- lathe is useful for boring purposes, and 
_ to avoid removing work already chucked, 
-use a small American drill chuck, which 
vis not dear and answers very well. 
Very. good drills can be made from 
cn. autting. needles. es by softening and flatten- 
bar, —— r, 
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a hack-saw for cutting metal. 


ing out one end, and grinding to the right 
angle and hardening again to straw colour. 


= “tip of the tap to enter and get a bite. The ~Always lubricate well when drilling, and | 


do not turn too fast; when the drili ; 


shrieks it is not cutting. It should be 
remembered that the thinner the points 
the easier the drills will begin to work. 


‘Small drills are best tempered by heating © 


and then plunging into a tallow candle. 


- See elsewhere in this work for a detailed — 
treatment of the subject of drilling 


metal. 


Files.—A good stock of files of all : & 


shapes and sizes, both coarse and fine cut, 


is necessary. When any of these cease — 


to cut, they should not be thrown away, 
as good lathe tools can be made from 
them. 
bastard, two second-cut, one smooth, and 
one dead-smooth files ; C 
bastard, and one smooth rasp; a collec- 
tion of small clockmaker’s files of various 
shapes; five round coarse-cut files of 
varying sizes ; four half-round coarse-cut 
files (one second cut); and three square 
files, all bastard, of various sizes. 


be done. Another chapter in. this work 
discusses the subject of files and filing. 
One of the most usefl tools to have is 
, The saw- 
blades cost a few pence each, and fit into 


a separate frame, which can- be tensioned 
up. For steel cutting, saws with fine teeth 


should be obtained, whereas for cutting 
brass coarse teeth will be found to answer 
best. 
saw, 
always use a file. 


or the teeth will be broken off ; 
Tf the tube is thick the 


- saw can be used, provided it is not allowed 
to cut right through the metal, but is © 
‘stopped when nearly through, when the Ze 
tube can often be broken. The coarser 

the saw-teeth the quicker the work, even | 
with steel ; 


but the shorter the life of a 


saw-blade. Never give a twisting motion 


‘to a hack-saw, or the teeth will quickly 


chip off. This is not easy to avoid, and 
comes only with practice, as does the art 


of filing. Hack-saws are described and 


illustrated in another chapter. 


A fret-saw and a packet of fine- cut 
blades are often useful for cutting round | 


Get three rough, three middle, two — 


one horse, one— 


With — 


‘such an outfit most motor-repair jobs can 


Never cut a tube in half with a hack- _ 
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difficult corners in light work ; the blades 


for cutting wood are quite useless. 
Odd Tools.—Other necessary tools are 
two pairs of callipers, inside and outside ; 
a pair of compasses; a steel foot rule; 
a bell centre-punch, and one or two other 
punches; a pair of strong lever wire- 
cutters; a pair of large metal shears; a 
hand vice ; two pairs of ordinary pincers ; 
and one pair of round-nose and one pair 
of flat-nose pliers; a metal T-square ; 


‘two or three various sized hammers ;> a _ 


copper and a wood mallet; a_ glass- 
cutter’s diamond ; a pipe wrench of large 
‘size; and two or three screwdrivers. A 
metal scraper will be handy, and one can be 
-made from sheet steel; part of an old 
joiners T-square does well. A portable 
hand drill, with chuck to take up to 4-in. 


























Fig. 3.—Handle and Axle for Grindstone 


drills, will be very useful, and should have 

a chest pad and two handles, one to hold 
by and the other to work the drill. 

~ Grindstones.—Cutting tools much in 
use will require re-sharpening, and for 
this purpose a grindstone about 1 ft. in 
- diameter and 4 in. thick, worked by the 
foot, will be found preferable to an emery 
wheel. It can be rigged in a wooden trough 
and run on roller bearings made of old 
wooden roller-skate wheels, The axle ends 
with a crank, a connecting rod from 
which depends to a pedal board. If the 
grindstone is obtained without an axle, 
one should be made of square-section iron, 


the square being turned off circular about 


i in. beyond each side of the wheel. One 
end A should have this circular axle about 


_ Lin. long, whilst the other end B should be 


about 3 in.; see Fig. 3, where a B is the | 
_ Square-section iron bar turned down at — 


the parts A c and D B respectively. 


BG Ee Be OE SS aa ge eee 
> > agen eS + . es . thr Ne api aes 
4 > al 


with a throw of about 24 in..on to the end — 


_ plane iron, or worn-out file, or a piece of 






















’ The grindstone will have a square hole | 
in its centre for the axle, which may be — 
fastened in tightly by running in lead. — 
To do this, cut a’square hole in a sheet of — 
flat tin and lay on a flattened earth © 
surface. Then drive the axle through the ~~ 
hole in the tin into the earth, so that it — 
stands up perfectly straight and exactly 
at right angles to the wheel. When thisis — 
slipped over it, see that the axle is as — 
central as possible. Then melt some lead — 
in an old saucepan or ladle, and pour this — 
round the axle, filling up the space be- — 
tween it and the stone. When cool, the — 
axle will be found a tight fit in the stone, 
_ Next make the trough of }-in. wood, 
and paint the inside with boiling pitch to — 
make it water-tight. In the centre (top) — 
of each side make a groove and rest the — 
axle in this. Then procure © 
four old plain boxwood roller- | 
skate wheels which run true, — 
and, with four long screws the — 
size of the centre holes in — 
these wheels, fasten them to— 
the trough sides, two on each ~ 
side, so that their peripheries - 
just escape touching exactly 
beneath where the axle rests, — 
Remove the stone and en-— 

large the groove where the — 
axle -rested, so that it revolves on — 
the rollers. Support the trough on four ~ 
legs so that it“stands firmly about 2 ft. — 
from the ground. Rivet a-crank arm — 


of the axle, and hang from this an iron ~ 
rod hooked at both ends, at the top to — 
the crank arm and at the bottom to a — 
footboard, or pedal-hinged to one of the — 
legs. | : 
Such a grindstone can be set up cheaply, — 
and has the advantage of being capable ~ 
of instant removal from the trough; When ~ 
first set up it will possibly not run true, — 
and will require grinding down. An old — 


iron gas-pipe, will do for this, and itis best 
done dry, otherwise the stone should ~ 
always be kept wet when grinding, or it © 
will soon getworn into grooves and spoiled. — 

Receptacles of Various Kinds.—A — 
good way of keeping small screws, nuts, 


~ Pe. 







: ee pins, a Yaad, etc., is in wide- 
easily seen. Red- lead should be kept 
mixed in the form of a paint, with a film 


of linseed oil on the surface. 


-and as much paint fished out with a piece 
of wood or>tin as is required. The film 
of oil will keep the paint in workable 
condition for some time. 

~ Small drills are best kept in a tin box, 
large enough to prevent them being 
packed one above the other, so that they 
can be selected without turning out the 
~ whole collection. Large drills should be 
_ kept in holes bored in a thick piece of 
~ wood, each drill in the hole bored by itself. 
- Drills should be kept oiled and free from 
- dust. Rust should be kept from all tools 
_ by means of a coating of linseed oil. 
_ Burnishers should be kept well oiled and 
wrapped in rags. Screwing taps should 
3 also be kept in holes bored in a thick piece 
of wood with the size marked plainly in 
front of the hole ; "they should also be 
- kept greased. 

Old biscuit tins (not round) make very 

_ good boxes for keeping oddments, such as 
_ pieces of house-water cocks, old gas fittings, 
_ pipe unions, etc., which will come in most 
useful for making contrivances. These 
- boxes should be clearly labelled, showing 
at once what type of oddments they con- 
tain, One box should contain brass gas 
_ fittings ; another, brass and copper pipes ; 
_ another, old tyre valves, security bolts, 

- horn fittings : another, pieces of Bowden 
clips and fittings, old plugs, and so on. 
If possible, have a fair-sized old chest of 
drawers, which will be invaluable HOY 
_ keeping the shop tidy. 

Various Practical Matters.—Do not 
keep whole lengths of gut driving-bands 
_ for the different lathe speeds; but take 
the shortest (slowest speed), and have 
short additional lengths fitted with hooks 
-and eyes to make up to the longest 
required. 

Always keep the lathe-bed clean, or 
_ chips may easily throw the back-centre out 
of line. Also after removing the chuck, 
- wipe it clean, and also the screw on the 
_ mandrel, or dirt may throw the chuck out 
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. mouthed glass bottles, so that they are 


Then when 
it is required for use this film can be broken - 
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of truth. Always heap a fair-sized lubri- . 
cating oil squirt at hand, and a small bottle 
of petrol, well corked (with a rubber cork 
for preference, or a well-fitting ground-in 


glass stopper), and keep this bottle away 


from artificial light or the soldering-stove. 

Petrol is very useful, but it is not safe 
to keep much of it about. Therefore, when 
the car or cycle-house and shop are com- 
bined, it is essential, before commencing 


any work necessitating the use of the gas- 


blower or soldering-iron heating stove, to 
empty out all petrol from the tanks into 
the petrol cans, and remove these from the _ 
building. 

A selection of rags in various stages of 
cleanliness may be kept in an old box, 
together with some cotton waste; but 
this latter is bad for cleaning the lathe or 
engine, as pieces hang about and get mixed 
up with the springs, and catch up on split 
pins, etc. The lathe-bed, however, can 


be wiped with waste with advantage. 


“Club” aluminium paint (which is sold 
in the form of a powder to be mixed with ~ 


gold-size when required for use) is very . 


handy for touching up repairs, as is also 
colourless quick-drying varnish and quick- — 
drying black paint, which should be kept — 
in the shop, so that any repair can be 
quickly smartened up. Two or three cheap 
tin dishes pressed out of thin sheet, and 
a round enamelled iron basin, will be 
found very useful, the former for boiling 
and soaking chains, and the latter for — 
washing the hands, or testing inner tubes 
in water. The finest form of soap for~ 
removing stains from the hands caused by 


black motor-oil, killed spirit, or sulphuric 


acid from accumulators, is borax extract 
of soap. It is cheap, works well with cold 
water, and does not injure delicate skins. 
All cracks between floorboards should — 
be filled with thin slips of wood. . Roof ~ 
battens planed down wedge-shaped, laid 
in with glue, and then trimmed down, do 
well ; or if the cracks are not wide enough, 
caulk them with tow.. The place where 
the work is carried out should be properly 
ventilated, as the fumes from the brazing 
hearth, etc., need clearing out. Never 
throw away old cycle fittings or pumps, 
the tubes of which will come in very handy. 


é 


é __ fittings. 


GBS Set feos 


This also applies to water- ae and gas 
A few shelves, supported on iron 
angle brackets such as are used to support 


gas meters, should be fixed above the | 


bench. Also two strong hooks should be 
screwed into the floor joists above, from 
which depend two pieces of stout wire 


_ rope ending in two strong hooks, at such 


a height from the floor that they can be 


made into slings to suspend the motor- 
bicycle whilst the wheels are removed. 
_A wrought-iron crank bending lever is 
very handy ; but much can be done with » 
a very strong, large screw spanner, over 


the handle of which has been slipped a 


\ 


_ leverage available. 


and passed into the alum solution. 


a little stiffer and quite waterproof. 


piece of large-bore hot-water pipe about 
3.{t. long. _ This adds considerably to the | 
Some copper and 


- 


Or the many processes of waterproofing — 
fabrics, the two best suited to amateur 
requirements are those in which alumina 
soap and resin soap respectively are 
employed. For the first, two solutions are 
necessary, a warm soap bath (1 lb. to 
the gallon), and a solution, slightly warm, 
of alum (1 lb. to the gallon). The cloth 


should be first passed into the soap solu- 
_ tion and allowed to remain for about half 
an hour, so that. the soap will penetrate ; 


it should then be removed, wrung out, 
After 
removal, the cloth is again wrung out, 
passed once or twice through clean water, 


and then mangled. The object is to get 


the cloth saturated with soap solution, 


so that the alumina soap is deposited in 
~~» the fibres. 
oy air. 


It should be dried in the open 
When finished, the cloth will not 
appear to be much altered, but it will be 
To 
dye the cloth at the same time as it is 
waterproofed, it.would be necessary to 
add logwood extract to the soap bath 
and sulphate of iron to the alum ; but 
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Waterproofing Cloth — 


















Gate wire, ‘and Ban iron binding s 
wire, should be hung ‘up in the shop @ 
ready at hand. a 

Portable Spirit Biowlamp. Tis, =a 
which will often be required, can easily be 
-made from an old bicycle pump barrel, to _ g 
which is soldered an ordinary blow-pipe, — 
with the air nozzle pointing directly across _ 
the open end of the barrel. This should — 
be filled with wick saturated with ‘spirit, 4 
and the air blown across the top of the = 
flame by means of a piece of rubber pipe 
slipped over the end of the blow-pipe. The — 
pump barrel should be about 1 in. in — 4 
diameter and 4 in. long. This can be used — <3 
where no. gas is available, and serves for 
soldering or light silver-soldering, but will 
not give enous heat for =y inege work. “ 4 a 


“= 


4 
a 
i 


this method is ae an altogether satis. s 
factory one. = a 
Cloth waterproofed with resin~soap is 2 


- stiffer than that proofed with alumina — 4 


soap. The resin soap is made by dis- 
solving 4 4 Ib. of washing soda in 1 gal. 
of swibers and then boiling it with 1 Ib. 
of finely powdered pale resin. The resin | 
soap solution must be added to the _ 


~ ordinary soap solution, the alum solution a 


remaining as before. A resinate of alum- — 
_ina will be formed ;, this is harder, and — 
will take a better gloss than in the ‘other a 4 
process. A slight trace of ultramarine, 
added to the ROADS solution. will give a 
whiter product. a 
In the oil process of esse a 
the fabric is treated repeatedly: with — 
boiled linseed oil, which may be coloured — 
with any suitable pigment. The oil re <3 
applied very sparingly - -with a brush, and ae 
the material hung in the open air until — a 
quite dry, when it is again treated and 
dried. “Three or four coats are necessary. — 
Oilskins are similarly made ; they ar? more * 
flexible, as baie re to ee . 
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NV dtcviak ete., fou asics Chee 2 — cane pliable a also pera cracking = 
i Chair cane is split rattan cane, sold in and spiitting when lacing. The cane will © Se 


440.15. ft, eS It is sold by | also” contract on drying and make a firm, | ee 
eight, and is of = <2 <-> 3 | ote See ties tight-jobu—> = 4 ae 
_ two qualities, "Nee s.r Bee 0 —_——— The chair-caner’s = "5 
land No. 2, the - reamer (see Fig. 1) _ = 
_ former being about — is a smooth steel ~ - 
ao Sri and the spike 24 in. long, 
tter = in. wide. tapering: from a es 
or six- strand dia- blunt point to 75 x - 
mond lacing, 1 lb. in. at the tang, ~~ = 
is enough | for eight — and firmly secured — 
_ bedroom — _ chairs; in a short hard-— 
The cane should — wood handle. 
be ‘soaked for < A few hardwood 
elve hours in a pegs shaved from 
of clean cold WP | 7 4-in. stuff and © 
ter, “rainwater °° Yoo See oe | ~ about 2 in. ives = 
ing preferable, Fig. 1,—Chair- Figs. 2 to 4.—First Stage in will also be — 
N j the —caner’s Reamer _. Caning Chairs __ wanted. ~- =F es 
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In the case of re-caning the holes will 
already have been made, but will require 
to be cleared. out. In new work 4-in. 
holes must be bored all round; they 
- should be 8 in. apart and 3 in. from the 
inner edges. Any staining and polishing 
of the frames should be done before 
S-eaning, ~ ~ is Be Ree 

_ . Six-strand Diamond _ 

- Lacing.—In the dia- 
mond lacing—the most 
- usual pattern—the 
strands of cane square 
with the frame are of 
No. 2. stuff, and those — 
running diagonally are 
of No. I cane, making 
~ six in all. In beginning 
_ work, place the chair on 
a bench or table, and 
pass up a strand of No. 2 
- cane through the centre 
hole on the chair front ; 
- then pass the other end 


be 
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of the cane up through the next hole, pull 
; up both strands, and get them equal in 
length. Then cross the seat to the oppo- 
_ site holes and pass the cane down, pull 
it quite tight, and hold it with the left 
hand; insert the reamer with the right 
_- hand and press down. This effectually 


been laced to the opposite side, when the 
- reamer should be transferred. Continue 
_ the single lacing to the last hole but one, 
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Fig, 11 


ME Figs. 11 to 13.—Fourth Stage: 
Second Diagonal Strands 












| prevents the cane slipping until it has_ 


dees 4 ¢. ~ 


then secure the cane with a hardwood 
peg and follow the same procedure with 


the other half of the cane, putting this 


through the same hole, thus making a ~ 
double strand to each hole. The same 
operation is then done on the right of 
the starting point until the seat is laced 
from front to back (see Fig. 2). The 
second lacing is across 
the seat side to. side, 
and is interlaced (see 
Fig. 5). | ee 
In lacing, always begin 
in the centre of the seat 
frame, as this ensures the 
strongest part of the cane 
being in the middle of 
the seat. Secure~a loose 


peg temporarily, as the. 
next strand of cane 
passed through the hole 
will fasten it. ; 

The third lacing is done 


with No. 1 cane, the lacing going from 
corner to corner across the centre of the — 
seat, and being interlaced through the © 


squares of double cane (see Fig. 8). Next — 
- follows the fourth lacing, which will com- — 


- plete oa 


diamond pattern (see Fig. 11). 
Figs. 2, 5, 8 and 11 show diagrammatic- 
ally the four stages thus far described, and 
serve also to illustrate a cheaper and 
weaker style in which alli the strands used _ 
are single ones. : 
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end with a hardwood — 

























The week is fesenty Ae: in a ebantabtine: brush. “The use of varia or 


- different way, as follows: Two pieces of _ polish asa finish is quite superfluous. Se 

the narrower, wet cane are tied together ° Renovating Baggy Seating. —Dis- 
at one end, and used as a aIBETe strand, = coloured and baggy seats can be renovated 3 
as shown in the pro- fa sees by well swilling © with — 


boiling water ‘until the — 
cane is thoroughly wet, 
-and then putting ‘the 
~ work in a strong draught 
of air to ols The me 


| gressive diagrams pre-_ 
sented by Figs. 3 and 
peel 4 Gand 7, 9 and 10, 
and 12 and 13, which 
-_- should be compared with 
the diagrams STORY re- 

~~ ferred to. . 
= Border - caning.—To 
remedy the unsightly ap- 
pearance round the holes, 
a border cane is applied 

. (see Fig. 14). Select a 


id: 


Prete vee "Do_not. u 
soda or soap 1 in the water. — 
~ Fixing Perforated 
Plywood Seats on 


ad 


‘Chairs.— The cheaper = 








stout No. 1 cane for the cc ie 14 a a and simpler method — 
border, and a piece Of Figs, 14 to 16,—Last Stage: The putting on perforate 
No. 2 for tying down. — Border Ar Binding = Plyvool seats is oe 





is 16 = 


Double the No. 2 cane in the centre, — adopted in reseating old cane- -bottomed 7 
and pass the ends through the right-hand chairs, but they do not last so long as 
corner hole; open the eye or loop and might be expected, because the ‘cheap 
~ slip the’ end of the border cane through, varnish soon wears off, they then get 
then pull down tight. Pass one end of the _ soiled, and the water used for washing — * 
_tying-down cane up through the next them softens the glue in the plywood, — 
hole but one, then over the border cane which then parts and cracks to pieces. — A 
and down through the hole again, the By being well varnished, both on the <3 
border cane being kept straight and free — sides and in the holes, ‘they will last cone = 
from puckers. Continue tying down at siderably longer. are 
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___ each alternate hole, as is clearly shown 1 in At most hardware stores the seats cain 
+ Figs. 15 and 16. be bought in various sizes, square, round, — E 
ce When the whole is laced, allow it to dry and shaped; and the usual way is to. = 
slowly, then brush up with a hardbristle get one del aah near the s size ang ane a 
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ope of which go ene the cane holes 
C aes to hold. Such seats seldom he oe 


tt must be cut ee. a fine. saw (a 
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if circular or shaped, a bow-saw or 
saw should be used. _ The edge should 
trimmed with a small plane or spoke- 
ve and smoothed with glass-paper, and 


AF 
1 in. from the edge. Z 


he Upholstered Seats to Old 
eine Chairs.—An excellent way 


_ RESEATING CANE-SEAT. CHAIRS eet 


as 
ange onah to ent down to. the correct 


arse § saw will ae three us wood), : 


: seat should then be fixed with the 
aie nails about 2 ins. apart, and 


ee aS; 


attach a a in z. pin-cushion ’’ uphol- 


-stery. Not only does it last considerably 


longer than a cane or perforated-wood 


seat, but it gives the chair a superior 


appearance. 
For example, Fig. «17 shows a cane- 
seated chair in need of repair, and Fig. 18 


shows the same chair with a new we 


holstered seat. ar5 * 
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Fig. 18, eee with New r Upholstered. Sout: 


The bast way to remove the old cane is 


to cut through the loops on the under side, 


and pull it off from the top. It is then 
webbed in the manner shown by Fig. 19, 
using No. 12 English web and 3-in. tacks. 


Begin. by doubling the end of Ane web for | 53 


about 1 in., and tack to the centre of the 
back rail. The tacks are only partly 
driven at first because the seat frame is 
not solid or strong enough to hammer on 


unless supported by. an iron Vere under- 
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neath. The web is stretched tight and 
tacked on the front rail, cut off, doubled 


“over and three extra tacks putin. Another 


web is tacked-on at each side of it in the 
same way and two across, woven in (see 
Hig. 19). The seat frame is marked round 


1 in. from the edges, and a piece of canvas 


is next tacked over the webbing, stretched 
as tight as possible, doubled over a little 
on the edges, and secured with 3-in. tacks. 
A little flock or hair stuffing is next laid 
evenly over and covered with a piece of 
sheet wadding; then a final cover of 
‘tapestry is put on, taking care to get the 
pattern uniform. The seat is less than 
1 in. in thickness in the centre, tapering 
to the thickness of only the cover at the 
edges, and it is tight and firm. It will get 
softer after being used for some time. _ 

To cover the tacked edges, 14 yds. of 
gimp is required, of a colour to anatch the 
stuff. The gimp is fixed with fine ?-in. 
white gimp pins, about 1 in. apart. The 
finishing should be executed exactly as 
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Cleaning F loor Tiles es 


For cleaning glazed eaeotis flocr tiles, 


a rub with a dry or slightly damped 


flannel is all that is necessary. 


Unglazed floor tiles may show a arhite: 
scum on the surface, caused by the 


evaporation of the lime and cement used 
in the foundations; in cases where the 
tiles have been laid on new foundations, 
this scum may continue to appear for 
some months, but it does not injure the 


floor, and the scum may be easily re- 


~ moved. 
Floor tiling is Bast cleaned with soft 
soap dissolved in tepid water and applied 
with a hand scrubbing-brush. 
Paint spots or similar stains, and also 
_ some cement marks, may be removed by 


pouring on them a small quantity of © 


sulphuric acid diluted with an equal 
quantity of water and allowing it to 
remain for a few hours. 
be washed off, and, if necessary, again 


~ 



















the use of paraffin, and the smell goes off — 


It should then — 





shown in Fig. 18 (on ‘the aie pee 
which illustrates the chair Buted with 
new seat. 


apptied till the ‘stain hae disk penta 
To remove cement from unglazed tile: 
it is often necessary to ‘serape and rub_ 
them. The cement may be in the pores” 
of the tiles, and it is well known that glazed — 
tiles which have been laid are difficult to — 
use again if taken up, owing to the ae 
possibility of getting the cement off their : 
backs. ~ a 

Unglazed tiles can be brightened by 4 


in. about two hours. The paraffin need ; 
only be applied sparingly about once a 
month. Animal or vegetable oils are too | 
thick, and inclined to dry as.a film on the S 
surface, whereas paraffin soaks in. * 
For removing ink stains, use dilute — 
nitrous acid. Particular care should be — 
taken when using acids, as they will burn 
both hands and clothes. A piece of old 
flannel may be used for washing the acid — 
from the tiling. es: 3 ares: 
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How Soft Soldering 
Soldering Differ.—Soft soldering 
quite distinct from the method known as 
pe soldering or brazing. This may be 

demonstrated by taking two brass tubes, 
one containing either a silver-soldered or 
a brazed joint and the other a soft- 
soldered joint. The silver or the spelter 
“that fuses to form the brazed joint alloys . 


tube that it actually becomes part of the 
aa itself, whereas, 
soft- soldered joint, the soldering is more 
or less surface treatment ; _true, the joint 
may have been thoroughly ‘ “sweated,” 
and thus rendered strong and sound, but 
st till the soldering is a-surface treatment 
compared with the silver-soldered or the 
brazed joint. . 

But soft soldering is not always inferior 
a brazing. Indeed, the surface nature 


pecially in-the case of galvanised and 

‘tinned iron or steel, zinc, pewter, etc., 

for which metals brazing would be out, of 

t he e question. 
SOFT ‘SOLDERING - face 

Soft soldering is a means of joining 


per, brass, iron, zinc, pewter, and tin-plate 
iaed steel), and although, most novices 


ke dexterity with the copper bit. How- 
ever, if the.following hints and instruc- 
tions (based on a long and practical 




























Soldering, Soft and 
Hard — 


is. 


itself so intimately with the brass of the. 


in the case of the 


of the soldering often constitutes its value, | 


$ eon various metals, such as sheet cop- 


a pooner hand at it, few acquire anything 
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experience) are adhered to, no insuperable 
obstacles will be encountered. 
Fluxes.—The flux most generally used 
for tinned iron, tin-plate, 
brass is zine chloride (killed spirits of 
salts); not only does this act as a flux 
on; the solder, but it helps to clean the 
surfaces of the metals. It may be pre- 
pared by placing small pieces of zinc into a 
clean stone jam-jar half filled with spirits 
of salts and leaving until effervescence 
entirely ceases. Resin, and resin and oil 
are also used as fluxes for these metals 
when the surfaces have already been | 
cleaned, their advantage being that they 
do not give rise to ultimate rusting, as 
-in the case of an acid flux. In soldering 
new dairy utensils, gas meters, electrical 
apparatus, gas fittings, etc., it is not 
permissible to employ an acid flux. : 
A good flux for zine consists of equal 
parts of “raw” and “killed ”’ spirits ; 
but galvanised iron, whether new or old, 
requires “raw ’”’ spirits of salts without 
dilution, this being soon converted into 
“killed ” spirits by its immediate action 
on the zine with which the iron (actually _ 
steel) is coated. 
Tallow, resin, and resin and oil are 
‘suitable fluxes for pewter, tin and lead, 
and on no account should spirits of salts 
be used. A number of indifferent fluxes, 
known as ‘soldering solutions,” have 
appeared from time to time, but these 
have now given place to a very service-. 
able flux known as “ Fluxite,” which 


copper and a si 
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not 
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Baie 


is principally used. Fig. 3 represents a 
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‘answers admirably for most metals, mi Portable of stoves of the aes ‘ene é 


- copper ap receive the serewed end of a 


of large drums, milk churns, etc., or hee 
































which is deservedly becoming more popu- also be employed. A bit can be well” 
lar. There is an excellent combination heated in a gas-heated laundry-iron. — 
soft solder-and flux, known as “ Bri-tinol”’ _ Solders.—Solders aah in vie 
Copper Bits.—Solder is generally ap- e 
plied by means: of a “bit ’’ (miscalled an — 
‘iron’’), the heat from which causes the — 
solder to flow. The copper bit shown in 
Fig: 1 may be made by drilling and tapping 
a short length of 14 in. or 2 in. square ~ 


rod. of ;';-in. iron, the copper being after- 
wards eee and drawn to a point or 
blunt edge as preferred. This forms a | 
good bit for all ordinary purposes. | 

An axe-head or hatchet bit is one ie 
having the copper head riveted in the 
eye of the iron rod as shown, in one. 25 ee 





7 e meng ot the one cand ne ee of” o 
Fig: 71 Grdinacy: Copper Bie metal to be soldered being two important 
io ~ considerations. Should a solder be u 

of a higher degree of fusibility or melti 
point than the metal to be soldered, : 








Fig. 3.—Bit for doternally Selitdes Vessels. | 


ay bit, however, being. fed to revolve, 
as this is essential when making joints 2 


in heavy lead pipe, for which purpose it~ Teate tol att oH = re st 
bit which is a combination and modi- 
fication of the two others, and it is largely — 


used for the internal soldering of bottoms 


great local heat is required. 

Although a copper bit may be heated | 
in any fire, it is better to avoid the dirt, — 
smoke, and tarry stickiness. which are 
often present in a coal fire. Gas is an 
ideal fuel, which may be regulated at will - 
to give a uniform temperature, and two — 
gas-stoves specially designed and,con- — 3 
structed for the purpose of heating copper — aides for use ne a copper bit is com: 
bits are here shown (see Figs. 4 and 5). posed of equal parts of lead and tin, while 
In the absence of gas, a bright, clear coke a solder consisting of 1 part lead to 2 parts” 
fire should be used whenever available. tin is “ very, fine'™ ~ineed,: and mays be: 
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“used for most high-class work. For 
soldering pewter, a solder having a low 
“degree of fusibility is required ; it should 
be composed of 1 part lead, 1 part tin, 
and 2 parts bismuth. It is false economy 


to use a rough solder for fine work on 
the score of cheapness, since more solder 
is required for a given job on account 
of the rough particles of solder clinging to 
the work; moreover, the rough appear- 
ance of the soldering may completely 
spoil the job. 


»~ 


solder, which should immediately run all 
over the prepared surface ; another dip 
into the “spirits’’ completes the opera. 
tion. A sharp “ pop ’’ as soon as the bit 
touches the spirits indicates the right 
temperature of the bit; excess of smoke 
and much spurting of the spirits shows 
that-the bit is too hot; should the bit 
not be hot enough it will be damp and 
insufficiently cleaned on withdrawing it 
from the spirits. Some workers have at 
hand a pot of water in which has been dis- 





Figs. 6 and 7.—Incorrect and Correct. Ways of Holding Soldering Bit 


Tinning the Bit.—To ensure success 
the point of the bit must be well tinned 
sand maintained in that condition, it must 
be sufficiently hot, the work to be soldered 
must be thoroughly clean, and the solder 
and flux must be suitable. First of all, 
the point of the copper bit must be 
tinned as follows: Place it in the fire or 
stove until the copper begins to change 
from a black to a dull red heat. ‘ With- 
draw it, and file about an inch of the 
extremity on all the four sides until a 
Straight uniform surface is obtained. 
Now dip the point of the bit into the 
pot of “ killed spirits ’-and touch it with 


solved a small lump of sal-ammoniac, and 
they clean the bit in this; but it is quite 
unnecessary when ‘killed spirits ’’ is used. 

Simple Soldering.—The work must be 
filed, scraped, or otherwise mechanically 
cleaned, and then coated—with the flux 
just. where the soldering is required. 
Apply the flux by means of a small 
brush. Heat the copper bit (do not let 
it get even to a dull red heat), and lightly 
dip it into the spirits to clean the point ; 
then, with a small button or blob of 
solder resting on the work, place the bit 
momentarily upon it to cause the solder 
to flow, and draw the bit where the solder 
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is required. Many beginners try to draw 


along the solder with an insufficiently 


heated bit. The result is a series of lumps 
—‘‘ putting it on with a trowel,” as it 


Fig. 8.—Internal Grooved-seam Soldering ; 


is sometimes termed. A good joint can- 
not be made this way, however much 


solder may be used. Some beginners fly 


to the other extreme, and try to make 
a neat job with a red-hot bit, which 
results in the solder assuming a sandy 
appearance and in the work being dis- 
coloured. Others try to solder up-hill— 
that is, they hold or place the work in 
such a way as to cause the solder to flow 
away from where it is required. The 
correct method is to solder down-hill, so 
that the solder will alway collect around 
and travel with the point of the bit. This, 
besides facilitating the work, makes a 
strong joint, and imparts a clean and neat 
appearance to the job. 

A mistake common to amateurs is to 
hold the bit in a cramped and awkward 
way, aS in Fig. 6, in which illustration 
it will be noted that the hand is wrongly 
twisted under the handle, the thumb 


being brought to the top and. the elbow . 


forced to the side. The correct positions 


‘thumb i is underneath the handle. 


-or inclining the aes to be ADIN reee as 


- but little strength in a butt joint with 


- that is, 





_applying the flux, place a small button — 
of solder inside the cylinder on the seam, ~ 
rest the bit momentarily on the solder 
to melt it, and then draw it gently along: 
the seam. Note that the hand which ~ 


and the position of the bit cause the | 


sweep of the bit, the left hand nea : 
































of arm and Augers are hewn in Fig. Ty 
the elbow is held well out from the body, E 
and the thumb is placed directly under 
the handle of the bit, forming a fulcrum — 
ovér which the bit may be slightly raised _ 
or depressed at will. This is all-important — 
when soldering very fusible metals such — 
as pewter, tin, etc., on which the weight of © 
the copper bit should never be allowed. to 

rest, as otherwise a hole will suddenly be F 
made in the work. The whole weight of - 
the bit should be supported: and balanced 
on the thumb by the downward pressure 
of that part of the hand close to the little” 
finger.. The worker should not for a_ 
moment lose control of the copper bit, 
and control is always assured when the’ 
“ Down-- 
hill ” soldering may be obtained by tikting — 


illustrated. 
Making - Seldered Joints<The ‘ed 


the edges of the metal only just touching, ee | 

without a lap; to take the 
example of a small cylinder, the body 
seam should have at least a 4-in. lap. > 
Fig. 8 represents an example of internal 
grooved seam soldering, which may be, 
executed in the following way. After ~ 


holds the cylinder avoids touching that 
part of it which comes directly in contact — 
with the rt bit, as: ates = i 


allow of the solder Aasvetie with the: oA 
point of the bit. oi 

Fig. 9 illustrates the method of intar ; 
nally soldering the bottom on a canister — 
or similar article. It will be seen that 
the bottom is held in position by gently 
pressing it against the bench during the 
soldering process ; the tilt of the canister _ 


solder to travel with the bit. 4 
In soldering these and similar articles” 
the soldering should be done with one 


To 
' 
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making the necessary revolution. This even to solder them with a very hot bit 
saves time and solder, and avoids the will probably end disastrously. 
unsightly appearance of a series of starts An example of external seam soldering 
and stops. Always avoid the practice of is shown in Fig. 10, which represents the 
some amateurs, who rest the bottom of : 
the article to be soldered onxthe bench 
during the soldering process. By this 
method much dirt and dust is liable to 
be picked up off the bench, and the 
- flow of solder interfered with. 
_ When the work is of a larger and more 
‘substantial nature, as, for example, in 
q galvanised or tinned iron work, the 
bottom of the article is first.“ knocked 
up,” and then soldered internally. Fig. 9 
represents an example of internal solder- 
_ing where the whole weight of the bit is 
shown resting on the molten solder inside. 
_ ‘This is necessitated on account of the 
~ great local heat that is required to “ sweat” 
the solder into” the four thicknesses of 


PAA 


r 
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Fig. 10.—External Seam Soldering 


soldering of a cylinder body. This method 
is invariably adopted for simple lap 
seams, although grooved seams are simi- 
larly soldered. A grooved seam, however, 
should preferably be soldered internally. 
Note again, the position of the worker’s 
elbow and thumb, and observe the tilt of 
the cylinder. (more pronounced \in this 
case than the other) in order to secure the 
down-flow of the solder. 

Soldering without a Bit.—Although 
soft soldering is usually associated with 
the use of a copper bit, quite a number 
of jobs can be done without one. Most 
. joints in lead, tin, and compo. pipe are 
Fig. 9.—Internally Soldering Bottom on Can OW preferably made by means of ai 
. an | blow-lamp, or with a mouth blow pipe. 
_ metal which constitute the bottom seam;  Strip-solder is used. When making the 
5 and for this work the ROPLOUNIDS bit joint, heat the pipe in the immediate 

shown in Fig. 3 is often used. vicinity, and, dipping the solder in the 
- Pewter, lead, zinc and tin—the latter’ flux, stroke it around the pipe to form 
should not be. ‘confused with tin-plate— the joint. Other jobs may be similarly 
do not require sweating, on account of negotiated without having recourse to a 

me soin low: fusibility, and any attempt copper bit. Taking the familiar case of 
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refixing a spout ina tinned wrought-iron. 


or copper kettle, for example, the spout 
and that part of the kettle which comes 
in contact with it should first of ‘all be 
filed bright and clean. Now place the 
spout in position, apply the flux (killed 
spirits), and hold it over a Bunsen flame, 








as in Fig. 11, until sufficient of the strip — 


solder is melted to flow around and. 


sweat through to make a strong sound 
joint. 
enced in getting the solder to flow readily, 
apply a little more flux. 

When the surface of the metal to be 


Should any difficulty be experi-— 


that the parts to be joined should be 


soldered is. corroded badly, and it is _ 


difficult to obtain a clean, bright surface 


_ preparatory to soldering, it should be 


treated to a liberal application of raw 
spirits of salts (hydrochloric acid), which 


will soon remove the cause of the trouble, 
but all traces of the acid should be washed 





Fig. 11 7 Sondernd without a Bit, 


away with clean wivter before attempting 
the soldering. It is also a good plan in 
these cases to tin the surface by repeatedly _ 
rubbing it with a hot bit and _ solder, 
together with plenty of killed spirits, 
before proceeding with rretie solder- 
ing process. 


7 - 


_ The use of zinc produces a much stronger ‘ 
joint than when ordinary — soft. Solder is” 


= is shone 800° F., while that of the latter i 
: only about 300° or so. 


5 SOLDERS FOR ‘VARIOUS METALS 
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Aluminium attain Sy == 


_ Brass. .: (| chloride of - zinc, 
Gunmetal resin Sreniondss 
‘Copper .. of ammonia ; 

zead’ =... | tallow orresin .. | 
_ Block tin | chloride of zine .. 
Tinned — chloride of zine or” 
steel > =resin aes 
Galvanised | hydrochloric 
i F2( >) area peg ates aa 
Zine .. | hydrochloric 
- Pewter . gallipoli oil as 
Iron and chloride of am- 
Steel monia got 
Gold — chloride of zine .. 
Silver . chloride of zinc 
Bismuth ~ | chloride of zinc: Pes a 


> Saearnlank Cclesiiineks in Secrytl ir ce 
connected with the process of soldering is 
essential to success. 4 
_ Soldering with ant as the Solder. 
—Zine may be used as a solder for iron, 
galvanised iron, copper and - brass, the : 
flux being ordinary killed spirits. It is neg 
convenient to use a soldering bit (it cannot — 
apply sufficient heat) and it is essential 



























thoroughly well heated, plenty of flux 
‘used and “the heating continued until — 
Zinc readily melts upon the surface of th 
heated work. The method recommended 
is to spread the zine on the surfaces to be © 
united and, after heating, knock the work 
slightly, the vibration then causing the 
molten zine to spread. Zine has a great. 

affinity for iron and will readily coat it, 
but care must be taken to see that the 
surfaces to be joined are chemically clean. 
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The following table (due to ‘‘ Machin- 
ery ’’) gives the fluxes and the composi- 
tions of soft solders suited to a number of 
different metals ; — 








~ Metal tob ; 
soldered 














‘The ** ‘chloride of zine’ mentioned. in. the above ‘able a 
‘ is the Zeahiliax “s eee spirits,’ ee | 



































E DERING ALUMINIUM 

= oe aluminium is one of the most: 
debated subjects in metal working, chiefly 
the reason that. it cannot be done 


Fig. "12, er joint 
3 4 in Evie 


ae 


Fig 13.—Jointing Semi- | 
circular Work . 


. > oS 


“Almost t as soon as aluminium was Dreoered 
on a large scale, it was discovered that the 
0! rdinary solders and fluxes did not answer 
when applied to aluminium. While it has 
long been known that either pure tin or 
pure zine would wet aluminium, and could 
4 therefore, be used as solders for it, experi- 
ence shows that the tin soon falls apart, 
while zinc by itself is brittle and discolours 
badly. The failure of tin is due to the 


aluminium, which is decomposed by the 
action of the atmospheric oxygen. ; 

_ Aluminium is popularly supposed to be 
a on-oxidisable ; but really the surface is 
covered with a very thin film of oxide, 
which prevents the solder from alloying 


minium 1 rapidly oxidises, thus preventing 
a e union of the metal with the solder. 


metal before and during the soldering. 
‘Some workers say that it is useless to 
‘s Ee Are before soldering because oxidation 
immediately recommences ; _ but it must 
‘I be remembered that a thin film is certainly 
easier to penetrate than a thick one. 
0 Often it answers to scrape with the copper 
gs vit during the soldering, previously rub- 
bing off the oxide with emery cloth. The 
= work should, if possible, be backed with 
a asbestos, to ‘keep up heat on the metal. 
7 Oo see that the surface is thoroughly 
tinned, wipe off lightly, and the untinned 
as pee will soon become apparent. If the 
xide is not scraped off beforehand, it will 


c oi. ae will make a neat flow 


fact that it forms an alloy with the 


~ 


_ bismuth, 


with the aluminium. The heated alu- — 


‘The customary method is to scrape the — 


lightly removed with an old knife-blade. 
It is quite necessary to tin every. part to 
be joined, as the solder will not take where 
not rubbed in some way, unless previously 
coated. . 

Solders for Aluminium.—Numerous 
patents have been granted for aluminium 
solders, naturally all claiming to be strong 
and durable, the alloys containing various 
metals, such as aluminium, antimony, 
cadmium, chromium, copper, 
lead, manganese, silver, phosphor tin, tin, 
and zinc. 
a table of aluminium solders. 

Many of the best solders for alain 


contain a small proportion of phosphor tin. 


A molten alloy containing phosphorus 
placed on aluminium tends to absorb 
oxygen from the impure film as well as 
the surrounding air. 


z— Compositions OF ALUMINIUM SoLDERS 
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above solders, it is advisable to avoid loss 
of the more easily volatile of the metals by 
adopting the following precautions : 


in small pieces, then tin in small pieces, 


~ and lastly the phosphor tin. 


probably mix with the solder and form . 


Fluxes for -Aluminium.—A _ large 


variety of fluxes have .been tried with — 


more or less success, namely, borax, copper 
chloride, lithium chloride, paraffin, resin, 
sal-ammoniac, stearin, silver chloride, tin 
chloride, venetian turpentine, tallow, vase- 
line, and zinc chloride. Stearin is» un- 


~ 


“SLs 


Lower down in this column is — 


In making the | 


The 
aluminium is melted first, the zinc is added 


+." = 
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doubtedly the most reliable flux, and is 
the one best adapted for the solders given 
in the table above. 

_ The Soldering Bit for Aluminium. 
The average temperature required to 
make a satisfactory and thoroughly 
sweated joint in aluminium is from 650° F. 
to 680° F., according to the size of the 


igen cr 
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Fig. 14.—Jointing Fig. 15.—Jointing Bars or 
Cylindrical Work Strips 


article to be soldered. A blow-pipe or 


blow-lamp will be of great value to assist 
the soldering bit. 
or a nickel bit is superior to the ordinary 
_copper bit, the point and the soldered joint 
being kept much cleaner whilst removing 
the film of oxide during the soldering 
operation. Another advantage _is that 
the point or “face” of the bit can be 


_ tinned with the same flux as that which 
More care must — 


is used for the joint. 
be taken in the manipulation of the 
aluminium soldering bit owing to its 
lower melting temperature than the cop- 
per and nickel bits. 

How to Solder Aluminium.—The 
soldering of aluminium must be performed 
quickly to be satisfactory, as an aluminium 
surface, not coated at the first attempt, 
- may be injuriously affected. Tinning the 
parts required- to be soldered first is 

another important factor; also the dis- 
_ tance of the overlap of the joints should 
not exceed more than } in., so as to allow 
the solder to thoroughly flow through. 
Solder does not flow so readily through an 
aluminium joint as when soldering other 
sheet metals. 

Before engaging on a large job, get 
several pieces of aluminium sheet, No. 20 
 B.w.Gc. to No. 16 B.w.a., cut two pieces 
about 2 in. square, and solder together as 


shown by Fig. 12 at a. If properly soldered 
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‘Fig. 15, where the ordinary overlap is not — 


_ Figs. 12 to 14. 


An aluminium bit. 


“If the solder is too high in melting point, 1 


being filled in, the body of the metal on ~ 


if 
* 


as instructed, try to prea the soldered 3 3 
joint, and it will be found that the alu- — 
minium sheet itself will fracture first at B. ¥ 
Next cut two pieces 4 in. square, bend one 
semi-circular as shown in Fig. 138, and — 
solder at A and B. Next turn aring asin ~ 
Fig. 14, and solder at a, of course pre- 
viously ‘tinning the lap. e. 

In soldering large pieces -as ahs by — 


AliGwable: and where a butt joint would — 
not be strong enough, fit the pieces 
together as at A. This will necessitate a — 
higher temperature than that which is — 
required in making the joints shown by — 












Solder always flows towards the hottest 
point. This tendency enables one to direct 
its course under the blow-pipe or blow- 
lamp flame. A large flame should only be 4 
employed in “heating” up the part to — 
be soldered on large and heavy work. 3 
With a small pointed flame directly on E: 
the solder and the parts on which it rests, 
the solder will flow quickly, and leave af 4 
smooth, even surface at the comp Seem 
of the operation. | 

Some solders now on the pirkets are SO a 
hard that it is necessary to heat them and — 
the work to redress before they melt. 
Aluminium does not require a great heat — 


a 


to warp it, and it also contracts badly. a 


the metal must also be brought to that — 
point to cause proper union. If a hole is = 


heating expands all round and paca 
closes the hole ; also both the solder and — 
the patch whilst hot are slightly expanded. — 
In cooling, the hole enlarges, the patch | = 
contracts, and the solder also contracts ; 
cracks result. The body of the work, if 
not exactly evenly made, will warp, which 4 
is fatal to engine and similar work. By — 
using a low-heat solder (melting-point, 
about 700° F.) these troubles should be | 
avoided. 

Aluminium can be readily soldered to — 
copper or brass by the following method — 
with ordinary solder, namely, an alloy of — 
2 parts of tin and 1 part of lead: tin the — 
metals, using stearin as flux Previous tos 
THe ag the required joint. 


- 
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SILVER SOLDERING 
Soft soldering, as already described, is 
done with solders most of which are 
easily fused with a black-hot bit; the 
- fusing of hard solder requires a small 
_ blow-pipe flame, while the use of brazing 
_ spelter requires the heat of a powerful forge 
or large blow-pipe. The strength of the 
joints made by these three methods is in 





Fig. 16.—Foot Bellows _ 


the order in which they are here men- 
‘2 tioned, starting with the weakest. 
- It is impossible to progress very far in 
the art of metal working, especially in 
- silver, brass, copper, etc., without .a know- 
ledge of hard soldering, as necessarily 
nearly all ornamentation to a piece of 
work, to say nothing of handles to. cups, 
» etc., must be attached by this method. 
‘ The best way to approach the subject is to 
i. _ gain a knowledge of the why and wherefore 
_ of every step, and with this end in view 
it is advisable to begin with a few simple 
S: Se parimen is, which will serve to show in 
- their first stages how not to do things, and 
~ finally how they should be done. Before 
: doing so a description of the requisite 
. appliances *and their respective uses will 
_ be necessary. 
__Blow-pipe and the Air Supply.— 
S _ With a gas supply in the workroom, the 
- tools required are few, and, with. the ex- 
Bw of the bellows, inexpensive. 
if a gas supply is unobtainable, the work 
can be equally well done with spirit 
- apparatus. x 
‘= Fig. 16 shows a ess tellowe. of which 


the rounded top part under thé net is a 


4 rubber disc to contain the air, the rubber, 
_ when expanded with air, causing by its 


_ elasticity. a continuous pressure of air to 


~ flow to the burner, shown in Fig. 17, by 
_way of rubber tubing. The net covering 
“ the: rubber dies is important, preventing 
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as it does the rubber being over-expanded - 


by too much foot pressure. 

A useful type of blow-pipe is shown by 
Fig. 17. Of the two pipes of. which it is 
composed, the upper is the air pipe, and 
must therefore be attached to the bellows 
by means of the rubber tubing. The 
lower pipe is for the gas supply, and is 
attached in like manner to the gas pipe 


on the wall. The lever 4 (Fig. 17) regulates 


the supply of gas. Having connected the 
tubes, turn on the gas, move the lever on 


the soldering burner forward with the — 


thumb of:the right hand (grasping the 


instrument in that hand), and light the 


gas. By moving the lever backwards or 
forwards, the size of the flame can be 
regulated. Place one foot on the iron 
step on the bellows and press downwards, 
when the flame will immediately become 
concentrated. 

‘In beginning to solder a piece of work 
it is advisable to make several movements 
with the leg downwards to get a good 
supply of air into the rubber bag. -A little 
practice will make the regulation of the 
flame become an: easy matter, a most 


_ important point in soldering, for reasons 


which will be demonstrated later on. 
Other Requisites.— An asbestos or 


charcoal soldering block will also be re-. 


quired. This is necessary to place the 
work on during soldering, and can be 
used actually on the work-bench or held 
in the left hand. It will be advisable to 





Fig. 17.—Blow-pipe 


begin with it on the bench, and so lessen 


‘the chance of getting the fingers burnt. 


A borax slab and a few lumps of borax 
are the next items required, and if expense 


isa consideration, an ordinary piece of 
slate about 3 in. square serves the purpose” 


of a slab admirably ; and this, like every- 
thing else used in soldering, must be kept 


-scrupulously cleans | . 
Having thoroughly cleansed the AAS by 
washing (in water only); a few drops of 


SS, 
Se 


eee 


Ath 


water must be sprinkled onit. Now take 
a small lump of the borax, and rub it on 


to the slab. The borax mitk mix with the 


- water, and when about the consistency 


x 


of soldering the neater the job ; 


and colour of milk is ready for use. The 


water with which the borax is mixed is 


only used as a means of distributing the 
latter evenly over that part of the work 


to be soldered. The water, of course, - 
evaporates directly any heat is applied, 


leaving a film of dry borax only. Borax 


melts with heat, and besides helping the 
solder to flow, it protects the silver from 


collecting a film of oxide, which would 
prevent the solder flowing, A 
camel-hair brush will be required to convey 
the mixed borax to the article to be 
soldered, and the method of applying it 
‘Is important. 


_ The silver should be thoroughly cleaned 
by scraping lightly, but only where the 
‘solder is to run. 


In this connection it 
may be stated that the thinner the line 
and so 
long as the solder runs freely, as it will if 
all instructions are faithfully carried out, 


there need be no fear of a weak joint. 


The borax should be applied with the 
brush lightly along the line scraped on 


the silver, and not beyond it anywhere, 
as wherever borax is applied the solder 


will be inclined to run, and so tend to 
make a clumsy joint. 

Silver Solder.—Silver solder is simply 
silver alloyed with a little brass to bring 


down its melting point below that of 


standard silver. Pure silver being too 


~ soft to use for any article that will have 


any wear and tear, or even constant clean- 


- ing, standard silver, that is, silver alloyed 


with a small proportion of copper, is used 


_ for nearly everything but a few articles 


of jewellery ornamented yt high- fusing 


~ enamels. 


In soldering two pieces of Se together 
it stands to reason that the material used 
to fix them must melt at a lower temper- 
ature than the articles themselves ; but 
at the same time, for the sake of appear- 


- ances, must partake as much as possible 


of the colour and substance of the work 


in hand. To meet these requirements, 


therefore, a small amount of a metal 


the latter, and the resultant alloy will, — 
of work together without any fear of — 


applying too much heat. 


the worker has become fairly proficient, — 


small 


the thicker silver has absorbed. sufficient — iq 


and the result will be as shown i in experi. 4 


“thickness should be bought, which will 4 


experiments. 


_hess of a worn threepenny- -piece and plage 
it on the soldering block. Next cut with — 


(corrupted to “ 
the silver. “Anywhere will do; but for _ 


near the edge. 
two following ones are to be conducted 4 


wide, the size depending on the character 


‘intervals of ; in., and then placing the — 


of he left hand, press: ane eames b See “~ 





































(brass i in this BRO erkigh has a joworal 7 
melting-point than silver is alloyed with | 


when properly handled, join the two piecceas = 
destroying them. by the necessity of + 


The solder may be purchased | of various ag 
thicknesses, and it will be necessary, when — 


to have in stock some of each for use, 
according to the size and thickness of the * 
work in hand. It can be readily under- — 
stood that if a very thin piece of solder be — 
placed on to a thick piece of silver with 4 
the idea of soldering, the heat from the — 
blow-pipe will melt the solder long before — 


heat to induce the solder to flow on to it, 


ment No, 2. 
To begin, a piece of solder of medium _ 


serve the ‘purpose of all the followaea 


First Experiment.—Take_ a piece fs 
standard silver about the size and thick- — 4 


the shears from the sheet of See a small — 
piece, technically known as — “paillon ” . 
panel ’’), iid place it on 


the purposes of this experiment not too 
This experiment and the 


without any borax, and the silver to be 
unscraped to show the effect of non-com- — 
pliance with these two important points. — 
It is necessary here to explain the approx- — 
imate size of a paillon of solder ; an os 2 
average size is about + in. long and fri mg 


of the workin hand. The above measure- — 
ments are only a rough guide to the . 
beginner. = 

In cutting the solder from the shee. thes _ 4 
simplest _ way, when several panels" oS 
nearly the same size are required, is to — = 3 
make Sauer slits with the shears at — 


sheet between the first and second fingers Pac 







































= ¢ Sa Bdge re the ‘slits have feck ais 
. and with the shears in the right hand cut 
3 across: the slits. 
pressure of the left thumb) the small 


_ the bench and elsewhere when the cross 
cut is made. It is as well to have the 


e bench, to catch the pieces as they fall. 
_ Grasp the blow-pipe in the right hand, 
B attanging the soldering block with silver 
~— on it in a convenient position on the bench 
: E beneath ‘the burner. Place the thumb 
on the lever, light the gas, and place the 
_ right foot on the bellows. (The latter, 
r convenience and to prevent injury, 
ay be situated underneath the bench 


operator.) Begin working the’ bellows, 
and regulate the lever on the burner until 


it would be if the gas ee, full on, and 
a direct the flame right on 

~ solder. 
be seen to get red hot, and suddenly form 
- into a ball. Immediately this occurs, 
3 - shut off the gas and stop blowing with the 
bellows. Drop the silver into cold water 
’ “to cool, take it out, and examine it ; 


but slightly to the silver, and they can be 
easily separated. 

-- The reasons of the results obtained are 
_ as follow: The flame being directed on to 


_ the silver, and melted into a ball (being 


: D homk long before the silver had attained 
x _ the melting point even of solder. Secondly, 


: & raed, had, besides a film of oxide, 
Beechebly some grease, from being handled, 
on it, which would prevent the solder 


= ebeon taken to this end. 
- Second Experiment.—Take eotnie 


solder is*to flow. Place the paillon on 
_ the scraped part, and proceed with the 
blow- -pipe. 
on examination that, although ‘the solder 
2 Las aS (not so much i in a a ball), it has 


By this method (the 


-paillons are prevented from flying about 


4 Z borax. slab underneath the left hand on 


heat the edges. 
the circles until the solder is- reached, 
when the latter should melt at once. 


~ and slightly to the right hand of the 
the flame is little more than half the size — 


o the paillon of 
In a few moments the latter will 


the 
little ball of solder will be found adhering 


_ the solder, the latter became heated before 


ofa lower fusing point, as explained pre- 


the article, not having been cleaned and — 


flowing even if every other piecantion ee 


After cooling, it will be found 
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not run eoslys but i is impossible to 


separate it from the silver. The different 
and somewhat better result as compared 
with No. 1 is entirely due to the cleanliness 
of the silver. 

Third Esperiiient=Progeod as in 
experiment No. 2; but instead of apply- 
ing the flame directly on to the solder, 


move the blow- -pipe in circles round thé : 


outside of the silver, so that for the first 
half minute the flame does no more than™ 
Then gradually reduce 


If it 
does not, enlarge the circles once more,and 
again approach the solder, never allowing 


the flame to remain in one spot except just 


at the moment of approaching the solder. 
When heating the work as just described, 
a large flame is necessary; but on ap- 
proaching the solder, the flame should be 
reduced until it is pointed. If, however, 
the solder does not flow almost imme- _ 
diately, it is useless to continue with the 


pointed flame, as the remainder of the - 2 


work will be getting cold. Enlarge the 


flame, therefore, and repeat the circular 


motion. — 
The improvement found in this experi- 


ment is due to the different method of 


applying the heat. The silver, being © 
thicker and of greater bulk than the solder, 
naturally takes longer to attain a given 


temperature, and must therefore have the 


flame applied to it for a longer time, hence 
the circular motion prescribed. This 
method will apply in every piece of work, 

for even supposing the case_of a very small 
trinket, the solder will be of less bulk pro- 
portionately, Therefore, it may be laid 
down as a rule that the paillons of solder 


in use should be approached by the flame 


last, and taking care that if the work is of 
varying thickness, the flame should dwell _ 
accordingly longer on the thicker than on | 


the thinner parts. 
= “piece of silver and paillon of solder, and _ 
with a knife scrape the silver where the 


From the foregoing experiments it will 
be gathered that cleanliness is of the — 
greatest importance, and that common 
sense in the application of heat is almost 
as essential. 

Fourth Experiment Hor "another e& 
Pesiens take a Bie of silver and paillon 


ad 


86 


_ of solder, and proceed as in experiment 
No. 3 with the addition of borax prepared 
as described. Having scraped the silver, 
moisten the camel-hair brush in the liquid 
borax, and wipe the brush gently along 
the scraped part. The solder, which 
should be previously cut and in readiness 
on the borax slab, and therefore also 
moistened, must be taken up with a pair 
of tweezers (not on any account with the 
fingers), and placed on the silver where 
scraped. Apply the flame with circular 
motion and in every way as in the last 
experiment. The solder will really flow 


this time, and not remain in a ball or 


lump. 
So far only the flushifg of a piece of 
solder on to silver has been described. 
When, however, this-can be done with 
confidence, the joining of articles of 
_ various sizes and thicknesses is only a 
=matter of practice ; but there are one or 
two little points that may not be thought 
of. One of these which frequently occurs 
is when soldering a light piece of orna- 
mental wire on an article; say, for in- 
stance, an old coin to hang on a watch 
chain. It is as well in this case not to cut 
the wire to the exact length to begin with, 
but to leave it a little longer than required, 
so as to be sure of a good joint. In be- 
ginning soldering operations, the wire will 
be standing away for most of its length 
from the coin, and it is of the utmost im- 


portance that this part of the wire stand- - 


ing alone should not be touched at all by 


the flame, otherwise the wire will drop in 


two. 

It may be taken, then, as a rule, that 
any ornamentation or projection that 
stands away from the main body of the 
work should be very lightly treated with 
the flame. In this connection the use of 


whiting mixed with water and smeared 


over the part that there is a fear of 
“sweating ’’ (the technical name for 
melting) is most useful, but it must be 
remembered that the smallest particle of 
whiting touching the part to be soldered 
will prevent the solder flowing. 

After the work is finished, a few ae 
of a glassy-looking substance will often 

appear on the top of the soldered part. 


a See ee ak: }e ese? ee picteie ies ie! 
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This is othe but borax Faione Fe 


the heat, and can easily be removed with — 


a fine file after the work has remained in 
dilute sulphuric acid for a short time, © 
which also cleans the silver. 


Soldering a Silver Box,—In Ba. 


in silver, soldering is not always the ideal — 
method ‘of making joints; for instance, 
in the cigarette box shown by Fig. 18, the 


jointing of the corners is best accom-.— 
plished by means of angle-pieces secured — 


with very small rivets. Even im this case, 
however, the joint could be soldered, if | 
the maker so desired. . The corners should 


_be brought together after binding up, and 


secured with binding wire, during the 


operation, the solder line being made 4 
Just moisten the joint with damp — 


inside. 
borax, and place scraps of solder along it, 
directing the blow-pipe jet to the solder, 
until it just melts. In the examples 
shown by Figs. 18 and 19, the lids take 
different forms. In Fig. 18, the sheet of 
metal that forms the cover is ee 
with a double thickness round the edge. 
The centre portion of the upper piece has _ 
been cut away, the two pieces being both ~ 
riveted and soldered together. In Fig. 19 . 
the corners are slit and mitred, and the 
edges bent as shown, the - joint being ~ 
soldered on the inside after securing, as 
before mentioned, with binding wire. Fig. 


20 shows a side view of the box (Fig. 19), — 


and the position of the hinge. For such 
purposes the pinned hinge (Fig. 21) is as 


good as any, and the most simple to make. 


Three or five pieces of tube are usually 
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employed, two or three of which are — 


soldered to one portion of the work, and 
one or two are soldered alternately to the | 
other.. The sections of tube when fitted 
together must form one connected length, 
a portion of wire being passed through 
the whole, 
may move freely, supported by the pin’ 
through the two others. The pin is 


: 


so that the middle ones 


usually splayed at the ends to keep. iti 


from falling out. 

Brazing.—Brazing is a very useful and, 
if properly done, reliable method _ of 
joining two pieces of iron. A brazed — 


_ joint is considerably stronger than a soft- 


soldered one, and_easily resists tempera- 


st * 










: tures that would cause ordinary solder to 
Perit. ; 2 ” 

_ Brazing is not at all difficult if there 
- is sufficient heat, and, for those who have 


_ brazing lamp can be recommended. With 
this lamp, of course, the bellows is not 
~ used, and only an iron hearth with 
asbestos cubes is wanted ; but gas should 
be used if available. - = 

For satisfactory brazing, © thoroughly 
_ clean the surfaces to be joined, first with 
_ a file and then with emery-cloth, ‘and if 
necessary bind them together with thin 
- iron wire. A flux of borax and water 
_ mixed up into a thick paste is smeared 





_ Figs. 18 and 19,—Silver Boxes _ 


warmed to get rid of the moisture. Spelter 
is either in the form of brass filings or a 
thin stick, and the latter is, perhaps, pre- 
q ferable, as the filings are apt to be blown 
aS ae ens PB i 
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~ no gas laid on, the use of an Autna paraffin | 





Fig. 20.—Side 
- View of Box 


- round the joint, which should then be 


and the spelter applied all round and not 


ss tal 
x 


3 SOLDERING, SOFT ‘AND HARD | | 87 [ 


from the work. Heat the metal to a white 
heat, dip the spelter into the borax paste, 
and apply to the part to be joined, rub- 
bing round the joint until the brass is 


Fig. 21.—Pinned ~ 


as 
Hinge 


seen to run, when the heat can be cut off. 
Soft brass solder or spelter will be quite 
strong enough for most work, and con-. 
sists of 1 part zinc, 1 part tin, and 6 parts 
brass melted together. The work should — 
pe almost covered in the asbestos cubes, 


only in one place; failures to unite the 
parts mostly result from insufficient heat 
or cleaning of the parts. Brazing can be 
used to unite iron to iron, steel to iron, 
or steel to steel; cast-iron cannot be 
brazed. Brass solder—or spelter, as it 
is otherwise called—can be obtained 


‘from any cycle’repairer, or from metal 


merchants. 

“To unite brass or very light parts not 
subjected to twisting strains or heat, 
soldering is mostly employed. Soft sol- ~ 
dering is done with tinmen’s solder, whil 
hard soldering (which is next to brazing, 
but will only stand mild red heat) is ex- 
ecuted with a solder that requires a blow- ~ | 
pipe to melt it. These matters are fully 


gone into in other chapters of this work. — 


Repairing Kitchen _Arm-chair.—Kit- 
chen chairs are subjected to much hard 
usage, and when they get broken the 
sooner they are properly repaired the 
better. 

Fig. 1 below shows one of the com- 
monest breakages, and one that is often 
indifferently repaired. A somewhat simi- 





' . Figs. 1 and 
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lar case has been known to be sent out to 


— . x 
be ‘‘ mended ”’ several times in the course 


of a year, at an expense ultimately amount- 


. 


ing to more than the value of the chair. 
A workman is often told that “it only. 
wants gluing,” from which he infers that 
the repair is expected to cost very little ; 
consequently he spends as little time over 
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Dee rork as s possible, with the inevitable 
‘result that the repair does not last. 


_ture is repaired immediately the necessity 
arises ; for one thing, the first breakage 
‘renders another one likely, and, in the 
-second place, the repair is more easily 


ll fresh. 

- With chairs of the ae here illus- 
3 trated, the back end of the arm is usually — 
8 secured with a serew, and upon examina- 
ti on it will be found that the screw is 
-broken in. To remove it, a cut needs to 
be ‘made across the screw with a hack- 
‘saw, as in Fig. 3 (or a file could be used), 
“80 » as to be 306 to turn “it out with a 


Fi £ — 
Chair Arm 
Jointed to 
Back == =. 
Upright 


- : * y ee ee 
ee of. ‘Chair, me 
2 Be cciosiag: — 


e hey 
Saw-cut in 2 


3 sorewdriver. “The ac screw may have 
- thread part came across the joint, but 
in replacing with a new screw a slightly 
: stronger and longer one is put in, so that 
; is the neck of the screw that’ comes 
~ across the joint (see Fig. 4). 

As shown in Fig. 1, the spindle that _ 
st pports the arm is broken off at the 
seat end in splinters (see also Fig. 5). It 
tried in its exact position, and, when 
ocked up close with- the hammer, the 


¥ - quite neatly. Whilst eidies held in place: 
(the back joint being secured with the 


oe zimlet from whdernénttt to ake a 3-in. 
screw, care being taken to get the screw 


~ 


. pe As sensible householder sees that furni- - 


scted while the fractured surfaces are 


% ES. Fig. a many a 


been ecetcd in such a way that the ~ what are called “ grain pins, 
‘pieces of wood turned to the shape shown 


there are no- 


‘: up into the centre of the Bpiadis, as in 


BS aS SB NE Ss RO eae eens Raia es 
"CHAIR REPAIRING | Se ag Seee 


“Wee 6. The two screws having been 


tried in their places are taken out and the 
joints parted for gluing. 3 

The glue is quite hot and strong, and is 
regulated to the right consistency by 
adding boiling water. The screws and 


tools are placed ready to hand, and the . 


four places to be glued are well warmed. 


The glue is applied and the parts brought ae 
the <= 


together quickly and accurately, 
screws being inserted immediately to 
bring the joints up quite close. 


with a rag wrung out in hot water. 
The hole where the screw-head 


sunk in the back upright should then e ae = 
filled up with wood. For this and similar 








Splintered 
End of ra 
Turned Fig. 6. —Spindle Screwed ae 

—~ Spindle to Seat 


purposes the practical repairer keeps ~ Be 


* these being © 


by Fig. 7, the grain running across, not 
lengthwise. When glued in the hole they 
are easy to cut off and trim level. Take 
care to insert them with the grain of the 


wood in line with that-of the chair upright 


(see Fig. 8), and they will then be almost. 


unnoticeable when stained to match. If ; 
“grain pins ”” at hand, the — 


next best thing is to saw a bit of end grain 


stuff about 3 in. long by $ in. square, to ae Ez 


be’rounded and tapered with chisel and 


_ rasp to fit the holes. “hai 
The repaired chair (see Fig. 2) should 
be kept in a dry place for two or three | 


days, and during that time may be used, 


; eprovelne it is not put to much strain. 


The 
surplus glue squeezed out is wipéd off 


__ chairs should be taken to pieces, 
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After that time ‘the ots will be found 
as strong as ever. 
Repairing Bentwood Chairs. 
Bentwood chairs are well adapted for 
light usage, but in course of time they are 








Fig. 7.—Turned: 
** Grain Pins ” 


- Fig. 8.—‘‘ Grain Pin” 
Covering Screw-head 


apt to get rickety, owing to the screws and 


bolts with which they are put together. 


working loose. Simply to tighten up the 


bolts and screws is not a permanent — 


remedy, as they will work loose again ; 
and whilst in this condition, more serious 
breaks often occur, such as the screws 
breaking in the legs or the legs themselves 
getting broken off where they are 
let into the seat frame. 

To make a satisfactory job the _~ 


and re-put together, using glue at — 
every joint. To do this, the 
screws in the hoop rail: below the 
seat must first be drawn, then 
the two bolts from the-back legs 
- and seat frame. The front legs 
should be marked before knocking 
them out of the seat frame, and 
may then be glued in exact. The 
-hoop rail should next be glued 
and screwed in position to the 
front legs; then the back can also 
be glued, screwed, and bolted on. — 
The chair should be left in adry ~_. 
place for a day or so to set before ee 
being used. 

When the bolts. are bent they can ‘be 


straightened with the hammer on a block © 


of wood, so as not to burr the thread ; 

but bent screws should be replaced by 
new ones. In some cases the screws will 
be found to fit the holes very tightly ; 
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“this is a fault HRT GA akas it difficult 


dealt with on earlier pages. 


mahogany and well-made originally, and 


a start is best made with the legs and : 


free from old glue, with a gouge. 


that they fit well. hits their holes. 


_ a new turned spindle, taking the good one — 
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to get the joint well up. They should © 
be of a size to fill the hole ae turn 
easily. 

When a screw is teoken in: he leg it : 
can be removed by boring it out with a 
quill-bit—not one sharpened to a point as — 
used for making screw-holes, but more — 


likea gouge, so that it will work round the — 4 
screw. In re-screwing, larger screws will 


be required, or the holes must be filled 
with wood. 
The re-caning of chair seats has been 


Repairing» Old Mahogany | Arm- 
chair.—The photograph (Fig. 9) shows — 
a chair that had been lying in a heap for 
several years. It is of good Spanish. 








it has well repaid the trouble of putting — 
together, again. In repairing this chair, 





lower spindles. To do this, the chair is 
turned upside down with the seat on a 
stool or bench and the holes, cleaned out, b: 
~The - 


legs are then tried in place, and care taken — 





9.—Old Mahogany Chair in Se Condition 


The : 
lower spindle joints are quite firm, but — 


5 
4 

] 

| 

. 
one of the side spindles i is broken at each 4 
end. The ideal repair would be to make — 
} 

x 

% 


at the phuoes side as a “patiens but_ 
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not ‘be convenient to many 
home-workers, especially as the fixed 
joint would have to be.undone at the 


assumed that the old spindle will be 
made to answer. At the back end it is 
b oken off slant, leaving a few inches 
‘still firmly joined to the leg (see Fig. 10). 
“It is decided to splice the parts together, 
“but first the other end must receive atten- 
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Chair Spindle 
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Chair Arm ; 





__ Fig. 14.—New Piece on 
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To join on a new piece, first the broken 
end is cut off up to the turned ring, and a 
ole bored in the end “about $ in. deep ; 
then a new piece of stuff is prepared with 
a pin to fit the hole, as in Fig. 11. Both 
the pin and the hole are next bored with 
a suitable gimlet to take a 3-in. dowel 
‘screw. The joint is tried together to see 
_ that it fits correctly, and also tried in place 
_ to fit the hole in the leg ; all being well, it 
“is unscrewed and put together with 












reakage, but the short piece is missing. 


Xs 


thé screw (see Fig. 12). 
_, The legs are now ready for gluing in 
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risk of breaking another spindle ; so it is 


tion. - Here there is a somewhat. similar 


_ . Figs. 11-and- 12.—Jointing New End to © 


OG 


place, “which must be done in a warm 
atmosphere, and as quickly as possible, 
as there are several joints to be glued at 
the same time. It is an advantage to 
warm the parts to be glued, especially 
the jagged surfaces of the break shown 
In Fig. 10. The glue must be hot and 
strong, but not too thick. The mallet, 
hammer, fine bradawl; #-in. fine panel 
_ pins, and string must be convenient to 
hand. The insides of the holes in the 





Fig. 10.—Breakage in 
‘Chair Spindle - 





Fig. 15.—Repairing Chair Arm 


- 


seat and legs are glued first, next the 
ends to fit them, and they are finally 
brought together quickly and forced well 
‘up. The joint shown by Fig 10 is then 
glued on both jagged surfaces and pressed 
together to form a perfect fit, binding it 
with string and fixing with the fine pins, 
as in Fig. 13. ; 

The chair can now be stood up for. 
convenience in working on the upper 
part, taking care, however, to avoid un- | 
duly straining the freshly-glued joints. 


strong glue, which will considerably help ~ The left arm has-a piece broken off at the 


circular end, and requires a piece of — 
mahogany about 3.in. long by 1 in. wide 
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to be jointed on. To do this, both sur- 
faces must be made quite straight and 
must fit together quite close, the piece 
being then cut to the shape required, 
which is decided by marking from the 
other arm. Both surfaces are well warmed 
and glued, and“rubbed together for a few 
seconds to work out the .surplus glue, 
then stopped in exact position. This 
“rubbed joint” unites the wood fibres, 
so that when set it 
.1S as strong as any 
part of the wood 
itself. Before it is 
wholly set, secure it 
with two fine sprigs, 
as in Fig. 14, and 
afterwards trim the 
work to the correct 
shape. 
The two plain 
spindles in the arm 
(shown in the photo- 
- graph, Fig. 9) area 
_ little loose and need 
to be taken out for 
re-gluing and for 
convenience in re- 
pairing the joint at 
the back of the arm ; 
the same applies to 
the spindles in the 
seat under the right _ 
arm. The _ breaks 
_of both arms are 
_ somewhat © similar, 
and they are first 
fixed with screws, as 
in Fig. 15. Those 
that show from the front and back are _ 
sunk a little for the heads to he covered 
with “hard filling.” When all is ready » 
the gluing up is managed the same as 
described for the lower part, one arm 
being taken at atime. The screws should 
pull the joints close up, but where the 
wood tapers thin a few fine pins may be 
inserted. 

The top back rail is next tried in place. 
There is one spindle broken off slant 
which will have to be repaired, as was the 
_ break shown in Figs. 10 and 13. It is 
tried in ‘place while the back rail is on. 


Fig. 16. 
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water, or picked off with | a knife ‘whens 
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The rail is then ikek off to be aie 0 n 
with glue, the piece of spindle being then” 
glued in place and bound with > string, 
which is not removed till the joint is set, 
when the pins may be inserted. The glue 
may be wiped off the joints as they are 
made, with a rag wrung out in hot 


partly set. 
For nine up screw-holes or any ate 


defects, a cement — 
—or “hard filling ?~ 
‘called by polishers = 
béaumontage) is” 
made by melting 
together abou 
equal parts of bees-_ 
wax and resin col- 
oured to match the 
wood by adding a 
little venetian read 
and brown umber. — 
It is run in hot t 
from the point of a 
small bit of siielam 
and when cold it is | 
scraped down level 
and rubbed. over 
with glasspaper, 
when it will be quite — 
unnoticeable. = 
The. chair i is now 
quite strong anda 
| firm (see Fig. 16). — 
Being of- “good | 

_ mahogany, it’ will — 
pay to clean it 
thoroughly | with © 4 

- glasspaper, to re- — 
polish it, and to make a cushion for tS 3 
But if that course is not convenient, it 
might be lightly cleaned up and rubbed — 
over with linseed oil, which is_ afterwards — 3 
polished off with clean Tags. 2 a 
Re-webbing = an Eevee — Aa 
common failing in an easy-chair is the — 


very cheap chair might collapse after a 
year’s use, whereas a thoroughly walla : 
made chair might stand for fifteen years, 
or even longer. When a heavy person is 
in the habit of “ dropping ” into a chair, 
the Swehee g needs to be made extra 


~~ 





e.. 
_ strong. Fig. 18 shows a typical failure, 
and Fig. 19 shows the state of the bottom. 
- Attempts have been made at repairing it 
y stitching the web and looping the 
springs with strips of canvas to keep 
_ them in place. 
-- The method of repairing this chair, to 
produce the result shown by Fig. 17, is 
_ to turn it upside down, resting the front 
~ edge of the seat on perhaps a box to keep 
it level ; spread a sheet over the floor to 
avoid scratching the woodwork, Strip off 
‘the old web with a blunt wood ‘chisel and 
‘mallet in the manner shown by Fig. 20. 
It happens that the spring canvas is not 
broken, so (after brushing out the dust) 
the top coil of each spring is stitched to 







% 


ap’ 


_the canvas in the same place as the marks 


show. There are only three springs in 
- this chair, and three stitches to each will be 
sufficient if done in the way shown by 
Fig. 21. <A bent-point packing needle and 
‘thin twine are used. German web was on 
‘the chair, and the same quality is to be 
“put on again; but there were only five 
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lengths before, and an extra one had 
better be put on (see Fig. 22). The 
springs are shown sticking up through the 
webbing, but-they are easily worked into 
position. They should be fairly upright, 
so that the weight will press the coils 
closer and not to one side, and they are 
stitched to the web in.the same way as to 
the canvas (see Fig: 23). 

A cover of canvas or black linen is 
neatly tacked over as a finish, and to 
keep out the dust. The seat is now 
restored to its original shape, the result 


being shown by Fig. 17. 


Re-webbing Drawing-room Chair. 
—Fig. 24 shows another chair with a 
broken-down webbed bottom, but this 
requires quite a different treatment from 
one having springs. This is a good-class 
chair of uncommon design. The wood- 
work is of rosewood, tastefully inlaid, and, 
although it is not constructed on lines 
calculated for strength, the material is 
so sound and the joints so well made that 
the chair is quite rigid and strong. The 
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Fig. 20.—Stripping old Webbing 


stuffed work is light in character and ~ 
is quite in good condition, as is also the 
crimson velvet with which it is up-— 
holstered, but it- requires re-gimping, © 
and the stitched seams also must be- 
re-corded. 

To re-web the bottom, -the stuffed 
seat must be stripped completely off. = 
First the velvet is carefully untacked, 
and, without lifting it off, the RS a 
cover of calico and the “ scrim ”’ covering ~ 
the hair stuffing is also untacked. It = 
can then be lifted away altogether to get 
at the broken canvas .and webs for the — 
purpose of stripping them off. | | 

The front and back seat rails are curved | : 








Fig. 22,—Stretching Webbing while Tacking Fig 23,—Stitching Springs to Webbing 























so, in cece on the new y webs, begin ae 
‘ta cking to the centre of the front rail. 
J inglish web is used, five from front to 


‘stretched so tightly as to take out the 
gy of the seat (see Fig. 25). 
canvas or strong grey linen is then 
stretched tightly over and tacked on. 

The stuffed seat, being all hair, is quite 
shape and could be replaced, but whilst 
‘it is off it is as well to remove the velvet 
a nd calico to beat the dust out of the 
stuffing without breaking it up; after- 
wards tack it in place exactly as before. 
on [hé velvet also is beaten and brushed 
“before being replaced. 

_ There are two corded seams on the top 
tes of the upholstered back; and the 


, ga 
™" Lese eyes tay a 


Fig. 24 i ee Chair before 


eee : -webbing ~~ 3 


‘40> = 


is laid in the seams and pins thrust 
be through it into the stuffing to hold it in 
place whilst being stitched. This can be 
d con with an oa sewing needle and 


ack and four across, the latter not being » 


“A piece of » 


“seams on the back end of the arms are 
also corded. ‘The cord, being shabby, is 


4 aken. off ibd: Foniaced with new, which: 


Koei “yz € ‘ J =] yo > is’. 2 ta 
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an _ upholstress would use a small Sale 
needle of the kind shown by Fig. 2 

When finished, the pins are taken out ie 
the cord should lie straight and firm in the 
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Fig, 25.—New Webbing on Chair 


seam; and no stitches should be seen. | 
The front edges of the arms and round ~ 
the seat are finished with scroll gimp 


fixed with fine, coloured gimp pins (see 


a Hie: 27); 


Repairing ‘“ Bean back ; , 
Chair.—There are some forms of break- 
ages, In chair frames particularly, that are 


considered very difficult to deal with. A 


case in point is illustrated by the photo- 
graph, Fig. 28, which shows a. badly. 


broken chair that cost four shillings to 


“repair,” and did not last a month. 


_ Apart from any consideration of cost, it) — 
shows inefficient workmanship, as can be — 


clearly seen in the photograph. 

This chair is one of the six “ smalls ”’ of 
a nine-piece‘dining-room suite in pollard 
oak frames, treated with simple carving, 
and ebonised work, all, well upholstered 
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in a good quality green velvet, and all 
hair stuffed. It bears the name of a good 
class firm, and the suite must have cost 
at least £60 (pre-war). This style of chair 





Fig. 27.—Drawing-room Chair after Re-webbing 
is known as “ spoon-back,”: but in many 
cases the top corners are rounded. The 
deep curve of the back is a good feature as 
regards comfort and appearance; but in 
this case it would have been a construc- 

~ tional improve- 
ment to have 
supported the 
back by a carved 
“splat,” or spin- 
dles, between the 
lower back rail 
and seat, especi- 
ally so as pollard 
oak is very cross- 
grained and curly in some parts, which, 


Fig. 26.—Upholsterer’s 
Curved Needle 


while giving beauty to the finished 


appearance, detracts from the strength. 
The previous attempt to repair was to 
glue the breakages together and screw on 
brass plates across at the back, see Figs. 28 
and 29. One of the casters was. broken 
_ off, the screw being in the leg. Instead of 
getting out the broken screw, a socket 
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caster had been put on, but as the socket 
was too small, the leg was pared down, 


somewhat spoiling it, and causing the leg - 


to be 2 in. too long; this put a strain 


on the caster, and it was very soon off 
again (see Fig. 28), and that was fortunate © 
for the seat frame, which otherwise would — 
joints, — 


soon have become loose at the 
owing to the twist. 
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A good workman may seem to be going 
a long way about the job, but he intends 
his work to stand for twenty years or 


longer (bar accidents), so he spends some — 
time examining the job. Then he takes — 
off the brass plates, some screws and nails 
which were in the way, and the other — 


caster, so that the chair will stand steady 
to work on. The stuffed work is very 
much in the repairer’s way, and_ being 
burst away from the woodwork at places 


and needing some new canvas, banding, — 


Fig. 28.—‘‘ Spoon-back Dining Chair 
to be Repaired 


and studs, it is well to strip it completery 
off, except the webbed and canvas bottom. 
Had the broken woodwork been fresh it 


would have been easier to make a good — 


join, but now the glued surfaces have to 
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a stiff brush, and left till quite dry. 
There are three awkward breakages, and 
i is found practicable to repair the one 
shown by AA in Fig. 30 with dowels and 
e; B, by gluing and . 
6-judicious use of fine | 
‘sprigs ; and c ©, by gluing 

und Sprigging, by insert- 
‘ing a long screw through 
the seat rail, and by 
‘strengthening with a 
glued block. | 
The breakage B in hod 
lower rail of the back 
frame is the first to be~ 
put right. It is shown 
clearly in Fig. 31 with 
a nail between to- ‘prop 
it apart. In this position 
‘the broken surfaces are 
well warmed for gluing. 


# The glue is quite hot, =e << 


and is < aly applied to. 


= 


ne x » seen, and deh: jaee with string. 


otted. to make it ee further. 


be washed quite clean with hob Rates and | 
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cod fg then aes with a fine bradawl 
at. the most suitable places, and fine 
panel pins driven in, the heads being 
sunk~a little below the surface with a 
fine punch (see Fig. 32) where is shown 


~ ot -~ 





_ Fig. 29.—Remnants of Rough Attempts at Mending 


a small bit still missing out of the moulded 
This is cut to an even shape with a 
1-in. chisel, and a bit of the same kind of 
wood is fitted and glued in, to be trimmed 
off when set, as Fig. 33 shows. 
“To mend the breakage A (Fig. 30) the 


broken surfaces are tried together and 


found to fit fairly neatly. Being very un- 
even, it is hardly practicable to gauge for 
the dowel holes ; but by carefully observ- 
ing the grain of both the jagged surfaces, 


it is not difficult to decide the points for 


the dowels by the splintered appearance 
(see Fig. 34). 
_ get the dowels into the thickest part of the 
wood, and they are further tested for 
accuracy with a pair of dividers. The 
~ dowel holes (2 in.) must be bored. quite 


‘straight with the wood. One dowel is— 


put in first and the joint tried before 
boring for the other. Should it be correct, 
~ it will be a guide in boring the other two 
holes. 


ee it is bored as shown ie Fig. 35. The 


"string is. tightly wound round, and dowel is then put into the other half of the 
The 


joint, which is Bee as in e 36. The 


Particular care is taken to- : 


_The back frame is ee in the. 
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other dowel is then put in, and the joint 
again tried. 

Breakage ¢ is to be repaired as shown 
by Fig. 37, so the joint is first bound 
with string, and the screw inserted ; also 
the wood pierced ready for the sprigs ; 
then the joints are taken apart for gluing. 
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the screw. The dowelled joint, being 
slant, is inclined to slip up a little too 





far, making it uneven; but to remedy — 


this, a bit of wood is put across it on 


the front and back, and two small cramps 


put on (see Fig. 38), which presses it into 


exact shape. The other joint is bound 


—, - z 




















Fig. 31.—Broken Curved Rail 


























Fig. 32.—Broken Rail in 


Course 
~ of Repair 


























Fig. 33.—The Repaired Rail 





‘The broken surfaces are well warmed, and 
a warm position is chosen for “ gluing 
up,’ which must be done as quickly as 
possible. The dowel holes of the back 
frame are glued first, and the dowels in- 
serted, then the other holes and the sur- 
faces of both joints, and all are got to- - 
_- gether as close as -possible, tapping up— 
‘the dowelled joint, then driving home. 






Fig. 34.—End of Broken Back Stile, 
showing Positions for Dowels ~ _ 





is 


close with string until set, then a block 
~well fitted, glued and sprigged as shown | 
at p.. The sprigs are also driven to — 
secure the joint and punched a little — 


below the surface. 
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The cramps are — 


taken off joint a, and suitable sprigs in- — 
serted from both front and back (see_ 


Fig. 39). 
The work is done with such good 
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effects 
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that, when thoroughly set, the chair is as 
strong as ever; but owing to the joints 


having been  pre- 
viously tampered 
with, they are not 
quite so neat as they 
would otherwise have 
been, and they re- 
quire a little filling, 
as do also the nail 
holes and the holes 
where the plates were 
‘screwed on. For this 
purpose, a cement is 
made by melting, in 
a large tablespoon, a 
piece of beeswax and 
a piece of-resin, each 
about the size of a 
walnut. The wax is - 
cut into flakes and 
the resin crushed to 
powder, A little yel- 
low ochre is added, 


~ 





Fig. 36.—Boring Other Part of Dowelled 
Joint 
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to colour it to match the wood. It melts 


readily to a thin, hot liquid, and is run 





Fig. 38.—Cramping and Nailing Glued Joints 


into the crevices and holes from the point 
of a small bit of stick. It sets quickly, 
and, when trimmed level with the chisel 
and glasspaper, is unnoticeable. The 
slight rubbed appearance left by the 
glasspaper is remedied by rubbing with 
the linseed-oil rag. 

-The broken caster screw in the leg is 
next removed by using a gouge-shaped 
boring-bit in the brace to core out the 
screw (see Fig. 40). Then the hole is filled 
with wood glued in, and, when set, the 
new caster (to match the other one) and 
ring is put on. 





Fig. 39.— 
Dowelled Joint 


Fig. 37.—Repairing Stile 
Broken at Seat Rail 


Bo io AMATEUR. ‘MECHA 







The stuffed work of the back: and seat It may be said that with go0d- oleae f 
is to be replaced as before, which can be ture, to avoid the use of nails altogether, 
traced by the tack marks, but new web new parts could be put in. That woule 
Re and canvas are required for the back, “mean, in the case aus dealt with, takir 
and the dust is beaten out of the hair 
without breaking it up. The velvet also 
_ is beaten and well brushed before being 
tacked back, and the edges are finished © 
with new banding and studs; with the | 
result shown by Fig. 41. Readers should 
compare Fig. 28 with Fig. 41, and will, it 








Fig. 40.—Boring Out Old Caster Screw 


is thought, admire the skill of the crafts- 
man in restoring what appeared to be a 
hopeless wreck... 
Some cabinet- makers have strong ob- 
jections to the use -of nails in repairing» 
and making furniture, and rightly so to. 
-.. some extent; but the objection is some- 
times carried to a foolish length, limiting 
the possibilities of the restorer’s work. In 
some first-class shops it is difficult to find 
~ -a-nail in the place. Amateurs often do pieces on the two stiles Ac eit ra 
more harm than good by trying to mend and- making new dowelled joints, ~ 
= furniture. with nails; but the fault lies. _ making a new vail and- stiles soinpleie 
In using the wrong nails in a wrong way. To do ‘this, the same kind of Woo 
~ Round, wire nails with small heads, known | must be obtained, and there is a con- 
as panel pins, are extremely useful to give — siderable amount of work to be done 
additional strength to glued joints; but — the cost being. twice_or thrice that for 
it is chiefly the uniting of the breakages doing the ‘work in the Taye tere. de- 
with the glue that must be depended upon. scribed. a ee 
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that soapmaking is certainly not within water, the temperature of the lye being 
their province, and may question the — about 50°. When the temperature of the 
wisdom of including this chapter in a fat has fallen to about 130°, the lye should 
general treatise on handicrafts; but the be poured into it very slowly, the fat 
Editor has had so many requests from being constantly agitated with the stirrer, 
“amateurs for information and definite so that the lye becomes perfectly incor- 


a first-hand instruction on the subject that porated with it. If any of the lye falls 


oncise chapter on the subject from the cult to get it to mix subsequently ; there- 
pen: of an experienced chemist. —fore the utmost care is required at this 


“MAKING COLD-PROCESS. SOAP ere should not. be below 105° or above 150°. 


for making soap at horhe, the utensils wetting a cotton cloth, and placing it 
required being simple and few in number. inside the wooden box, so as to cover the 
‘The best fats to use are kitchen fat, with whole of the inside. The mixture of fat 
Bate: or less cocoanut oil and cottonseed and lye should then be poured in and 


me "Making a Small Quanity: of Hard a low temperature takes place gradually ; 
-Soap.—For making a few pounds of soap, therefore the mould and its contents 





‘4 for heating the oil, an earthenware bowl of about 70° to 80°, at which heat the 


the box covered. The saponification at. 


he has thought it desirable to present a _ to the bottom of the bowl, it will be diffi- 


- This method is the only one suitable The mould should now be prepared by 


the only apparatus required is a large pan _ should be covered up and kept in a room 


for mixing, a wooden spatula for stirring, operation will be completed in twenty- — 


and a well- made See box to act as a fourhours. The soap may then be turned 


ee 





in making 94 Ib. of good hard soap: (1) taneously to about 76°. 
Cottonseed on 3 Ib., cocoanut oil, 3 Ib., Making Hard Soap in Quantity. 





(2) Kitchen fat 2 lb., cocoanut oil 2 Ib. of “ cold-process ”’ soaps on a larger scale, 
ae ~ cottonseed oil 2 ib; Bane soca: Elbe and that is, up to about | cwt., consists of a 


The fats -should he ened ae about a washing copper will serve all require- 
180° to 140° in the pan, and. then poured ments. A mixing vat will also be neces- 





a Rescue) 


\ 


~ mould. - out and cut up with a wire. During 2 
The following ero peeions may be used saponification, the temperature rises spon- 


4 
caustic soda 1 ‘Ib., and water 3 pt.— Or, - The plant required for the manufacture 
* 
water 3 pt. pan for heating the fat, for which purpose — 


onto 8 the bowl (all temperatures mentioned sary. This consists of a large wooden : 
in this Sse Coit are ees ~The tub or half barrel, to watch is fitted a 


v 


cake ‘ 
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tinaiour echaniet will consider caustic soda should be dissolved in the — : 


point. The temperature of the mixture 
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_ stirring gear composed of a series of 
wooden arms fixed to a central piece of 
wood made up of two pieces of hollow 
wood and bolted to a vertical iron spindle. 
- The spindle revolves in a bearing in the 
cross-piece at the top, and in the step | 
plate at the bottom of the vat. It is 
caused to revolve by two bevel wheels and 
a horizontal spindle, to which is attached 
a hand-driven wheel similar to those used 
on wringing machines. The cross-piece 
is held in position during use by lugs at 
each side, which interlock with. corre- 
sponding lugs on the outside of the vat, 
and thus prevent it moving when the 
blades are in motion. 

The heated fat should be delivered into 


the mixer from the pan, and the lye 


run in slowly from a lye tank fitted 
with a tube and cock for regulating the 
supply. During the addition of the lye 
the paddles should be kept constantly 
moving, so that the mixing may be per- 
fectly complete. The mixed fat and lye 
is run off from a valve at the bottom of 
the mixer. 

The moulds are made in pieces, the 
bottom being grooved all round so as to 
take the sides, which are screwed or 
bolted together, while the top is a plain. 
piece of wood simply laid on. To prevent 
the soap sticking to the moulds, it is usual 
to line them with a wet cloth. When the 
soap has set hard, the cover is removed 


and the sides are raised, leaving the block 


‘of soap on the bottom of the mould. 
After allowing to dry for a day or two in 
the air, the soap can be cut into bars-by 
means of a thin steel wire. 

Densities of soap-making lyes are tested 
with- a hydrometer, of which two kinds, 
the Beaumé (B.) and the Twaddel (Tw.), 
are in use. The relations between these 
and specific gravities are fully set out on 
a later page. 

The lye used is strong, usually about 
36° B., and in amount is exactly half 
the weight of the fat; thus 100 lb. of fat 
requires 50 lb. of lye, this being equal to 
14-9 per cent. of caustic soda. The soda 
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in these soaps is in excess, and they are — 


94 lb. of a cold caustic soda lye of 65° Tw. 
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consequently rather alkaline; the gly- = 
cerine and impurities are also retained, — 

The following examples may be taken | 
as typical for the making of soaps by the ~ 
cold process, the quantities being calcu- — 


lated for 100 lb._of fat or oil, other than — 


cocoanut: (1) Fat or oil, 100 lb., caustic — 
soda lye 50 lb., at 36° B. (2) For a white | 
curd soap 50 Ib. of lard, 50 Ib. of fresh _ 
beef tallow, 50 lb. of caustic soda lye at — 
64° Tw. After mixing, stir in 8 lb. of — 
water and pour into frames. | aa 

Making Mottled Soap.—A mottleds 3 
soap may be made by the cold process by — 
employing 7 lb. of cocoanut oil and 3 Ib. ~ 
of cottonseed steari. These are heated © 
in a jacketed pan to 70° in summer, or — 
85° in winter, then run into a mixer, and © 


crutched in. The mixture is then run 
into moulds, and ultramarine or red oxide 
of iron, mixed wth a little oil, is stirred — 
into the soap by means of a narrow sheet- 
iron frame, leaving it in wavy lines. The - 
moulds are then covered up, and allowed | 
to rest until the soap is fully formed. — 
The alkali in this soap is in scaaitorabie a : : 
excess, so that it will be a strong cleanser. 
Making Shaving Soap.—In the manu- — 
facture of shaving soaps by the cold ~ 
process, a certain proportion of the soda — 
is sometimes replaced by potash, as this ~~ 
renders the soap more soluble and increases 
its lathering properties. The following are _ 
three examples of this kind: (1) Tallow 
9 lb., cocoanut oil 1 lb., caustic-soda lye 
4-4 lb. at 72° Tw., caustic-potash lye 5-5 lb. - | 
at.72° Tw.. (2) Tallow 7 \b., lard 1 Ib., 
cocoanut oil 2 lb., caustic- soda- lye at: 
Tw., caustic-potash lye 12 Ib. at 
60° Tw. (3) Tallow 8-4 Ib., cocoanut oil- 
18 lb., caustic-soda lye 4:2 lb. at 71° Ew... 
caustic potash lye 1:25 Ib. at 60° Tw. 
The soaps made by the cold process 
contain excess of caustic soda, impurities - 
from the alkali used, and the whole of the 
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glycerine produced by the decomposition 


of the fat ; hence they cannot be regarded 
by any means as pure. 
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Tan heavy, expensive, and elaborate 


_ window -hangings of the Victorian era 


- having been fortunately superseded by a 
much more simple style of decoration, 


_ the massive cornices and curtain poles of 


the last century are now in but small 
demand, and the window curtains of to- 


wood or metal. . 


-. With the humbler class of homes the 


practice of tacking curtains to the window 
framing or suspending them on. strings is 
stil too often followed, but it is giving 





“way to better oe ae especially now that 


curtain rods and poles are fairly cheap 
_and can be so easily fixed. 
- For light short curtains the plain wood 


rods are quite good enough when they are 


to go inside a hem; but when they are 


_ to be seen, as when rings are used, the 


Figs. 1 
Brass rods are anee prarered for 


5 


- shown by Fig. 4). 





- enamelled rods are better. Where to screw - 


on the simple ohne hooks is shown by 
1 and 2. 


- appearance as well as for strength, and 
_ they require the “ socket fixings ’ shown 
by Fig. 3 (or the cheaper but weaker hook 
The 3-in. diameter 


_ day are hung upon slight rods of either 


\ 
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rods are suitable up to about 4 ft. in 
length ; but above that they usually need 
supporting in the centre by means of a 
cup hook (see Fig. 5). (This method is 
often adopted in draping the back of a 
piano.) When there is no convenience | 


for a centre hook, a stronger rod should 


be used. The rods for these purposes are 
brass-cased iron tube, sold in lengths of 
about 14 ft. for cutting up, which may 
be done with a hack-saw or a three- 
cornered file. As they are lacquered they 
may be easily kept clean by simply rub- 








Fig, 3.—Socket Fitting for Brass Rods 


bing with a soft cloth to keep free from 
dust or damp, a common mistake being 
to clean the rods with something that. 
removes the lacquer protection. | 

It is often desired to drape a door, either 
inside or outside, for the purpose of ex- 
cluding draught. For this purpose, the 
rods may be of brass, wood, or bamboo 
(preferably brass of 3 in. to 1 in. diameter), 
and will require rings, ends, and brackets. 
For convenience in fixing, the brackets 
are mostly screwed at the top corners of 
the door framing; but to be more effec- 
tive in preventing draught the rod should 
be above the door as shown by Fig. 6, 
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- more economical to cut 


_ straight stock sizes. 
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and for this the wall must be. slapeed 
the curtains should be of rather heavy — 
material, and when not in use may be 


_ drawn back behind the door. This method i 
is more effective than the portiere rod preferred to even the better makes of . 








‘ Fig. 4.—Cheap Fig. 5.— Rod 


Form of Hook Supported by. 
Cup Hook 


(Fig. 7), which is the recognised thing 
for the purpose, and has the advantage 
of working automatically when the door 
opens. Portiare rods vary in pattern, but 
most of them work on the principle of that 
shown in Fig. 7. 

Curtain poles are to be bought in a- 


“number of stock sizes and in many pat- 


terns, for flat windows only; for bay or 
bow windows they have to be made. The 
material varies between . 
1 in. and 3 in. in dia- 


ae 


some OE the very cheap ones Bens of — 
‘such a thin gauge of brass that they 4 
and they soon 
tarnish. The wood fittings are to be 


are very easily damaged ; 





Figs, 8 and ps Flatel Curtain- -pole $ ae 


— 


prase—espeoially those ne hard weed 
which are inexpensive and very durable. 






They are of birch, beech, sycamore, or 


maple, stained and polished to imitate 


=a 
a 


walnut, oak, mahogany, etc., and mottled — 


_to match bamboo. A. bamboo. or et 
wood pole and fittings will serve for an 
indefinite period, and might only need an 
occasional cleaning. Besides the stained _ 


and oe pee there are the white | 








meter. Special material 
is made in long lengths * 
for poles over 6 ft., or 
for cutting-up purposes, 
with fittings to match ; 
but in making a bay 
window pole it is often 


up two or more of the | 








: Fig 6.—Curtain Rod Ore Door ‘ aS : eS 
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Fig pearaites Rod Over Door 


These are from — 
4 ft. to 6 ft. in length, fitted with a 
pair of-“‘ ends” (ornaments), a pair of 
brackets, and eight, ten, or twelve rings. — 


_ Metal fittings are often supplied with 
- certain kinds of wood and bamboo poles, 


m, © 
~ 


and gold fluted, walnut and — 
gold fluted, and ebonised and — 
gold fluted. Often the Autes™ 
“are only on the side that — 


Figs. 8 and 9), and. are Cees 
~ and burnished: 
The sizes and angles of bay | 


shows inside the room (see _ 


windows vary considerably, 
ned the poles have to consist of three, — 


five, seven, and sometimes nine pieces, 


sented by Fig. 10. 
ways of jointing the poles. 


-as will be seen from the diagrams pre- — 
There are various — 
Often they © 


are nailed together in a slipshod manner, — 









CURTAIN ‘FITTINGS — 
Ww w Bie: as the’ poaclay are high up in the Stand: very good one) is shown by Fig. 13. 
: room, is not readily noticed; but a _ It is bolted together, the nuts being let — 

“fairly good nailed joint can be made'as into the wood from the face, and a screw — 













shown by Fig. 11, with three 3-in. wire inserted to keep the joint from shifting. 
: Sins. Holes must first. be bored with a The advantage of this joint is that the 
. fine aunt and then eountersunk for the pole can be taken to pieces; but it is a 
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cad: “Glue should be npakick to the Sonanlcrabis’ trouble to make an -eight- ‘re 
- surfaces and the two nails driven first, ‘joint pole in this way, and sometimes the — 
3 _ then the other one driven in between the smaller pieces are gue together with 
two. A more reliable joint is shown by simpler joints. gt 
‘Fig. 12; this is first put together with a = The hinged joint (see Fig. 14) is a 
_3-in. dowel screw, and then bored with a manufactured article, in wood or metal, 
dowel-bit to receive a glued-in wood whichis very popular because it will fitany = 
dowel. An old-fashioned. form a joint angle gnc is much less trouble to make — 
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than a mitred joint. It is useful for 
poles intended for supporting lace cur- 
tains or curtains not to be drawn, because, 
the joints not being rigid, more brackets 
for carrying the pole are needed. The 
approximate points for these are about 
3 in. from the ends of the pole and from 
the angles, 


heads in the diagrams (Fig. 10) ; but when 


the joints are perfectly rigid three brackets = 


only are often sufficient—the two end ones 






Fig. 22.—Card- 
board Pattern 
of Angle 
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as indicated by the arrow-. 
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shown by Figs. 16 and 17; pie Frith all” 
brackets the ornamental set-screw should 
be screwed up to fix the pole. 

Curtain poles of brass may have the — 
joints made in wood in any of the ways — 
shown, the wood being worked in the — 
solid about a foot in length to fit inside — i 
the brass tube. Or if, instead of the — 
brass-cased iron tube, all-brass tube is - 
used, it may be bent to such an ‘angle as 
that shown by Fig. 15, the job demanding 
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Fig. 25,—Underneath View of. Cornice a 

_ for Bow Window ae 
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Fig. 26.—Section TS es . dt a 
through Cornice | = WIL 1y ae 
Fig 27.—Upper Part of Bow Window a 
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and one exactly central—this being par- great care to prevent “kinking.” One — 


ticularly convenient with curtains that 


are to be drawn closed and open. 
A convenient system is to have light 
casement curtains on the usual rods and 


fittings for the purpose, and a pole with 
heavier curtains that draw. This usually. 


necessitates rounding the corners off the 
angles to allow the rings to pass; but 
better still is to adopt the method shown 
in Fig. 15, a solid piece of wood being cut 
to the correct angle, 
section of the pole, and dowel-jointed. 

The centre-bracket should be of the kind 


the part in the flame of a spirit lamp. _ 


rounded to the 
-and it is fixed by drilling holes in- the 


i 
way is to fill it up with a piece of round 3 


cane, and assist the bending by heating © 














Another way is to push in a wood plug” 
and fill either with sand pressed in or — 
with a mixture of resin and wax melted ~ 
and poured in. In making an all- brass — 
pole with bent angles, two or more pieces — 
of tube are used ard joined together by © 
filing with wood, the joint occurring 
about the centre of the straight part; 


brass and pg et screws a see Hig: 1s 






_ The connecting wood should be as long 

as possible to increase the rigidity of the 
q pole, as the all-brass tube is rather soft 

and apt to get out of shape if the curtains 
_ are heavy. — 


: ee otain pole may be taken in most cases 
at the skirting board, as this generally 
stands out from the wall at the same dis- 
_ tance as the window framing (about 2 in. 
to 14 in.) to which the brackets are 
| screwed ; and it is sometimes convenient 
to make the pole on the floor of the bay 
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‘The measurement for a bay window | 


in the manner shown ae Fig. 19. It. 
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piece pole, about 3 in. is allowed on the 
side pieces, past the bracket on the edge — 
of the window framing. 

For cutting the mitres, two Aloakes are 
screwed to the floor at each side of the 
angle line, as in Fig. 19. ‘They are simply 
pieces of wood about 6 in. by 3 in. by Lin., — 
glued and nailed or screwed together at 


right angles, and cut slanting at the ends ; 


but they must be square with each other 
(see Fig. 20), and must be fixed accurately 
with just sufficient space for a tenon saw 
to run betweeri them. In Fig. 19 the 
front length of pole is shown in position 











| Fig. 28.—Window Fitted with 
- Plain Casement Curtains 









must first be ascertained how far the 
_ brackets will hold the pole from the win- 
_ dow framing ; the distance will be from 
lin. to 2 in., according to the size; and 
3 lines may be drawn on the floor that 
- distance from the skirting board, to show 
‘ the outer line of the pole, and other lines 
may then be drawn to show the inner 
outlines. Further lines are then drawn 
- about 1 ft. from and exactly parallel to the 
skirting board, finally drawing the lines 
peuide lines in cutting the joints true. 
_ The stuff for the pole may be cut a little 
ake than the outlines drawn nearest the 
_ skirting board ; and in the case of a three- 





Figs. 30 and 31 pana with 
Single and Double Pulleys 


from the angle points, these being the - 











Fig. 32.— 
Socket Fitting 


for cutting the mitre, with a nail in the 


floor against which to rest the other end. 


The left-hand side length is cut, and the 


blocks and nails are then shifted to cut 
the other mitre. Both mitres must be 
true with each other, and, as the stuff is 
apt to turn whilst being sawn, it is some- 
times advisable to cramp a piece of wood 
at each side of it in the manner shown by 
Fig. 21. 

When it is not convenient to make the 
pole on the door, the measurements are 
taken, and patterns of the angles made by 
tacking together strips of cardboard (see. 
Fig. 22); then the design of the pole may 
be struck out on a bench top. For a 
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_ joined together in the centre with 


pire} -piece NS the cardboard Rentee: 
serve the purpose fairly well; but a surer 
method, especially when the pole is of 
many pieces, is to make a template with 
thin wood laths, fixed together with fine 
wire nails or screws, Fig. 23 shows a 
template for a seven-piece pole. 


For bow-shaped. windows poles may — 


be made in wood, in two or more pieces, 

~ eut from the solid and then rounded. 
For one to be made in two pieces, a half — 
_ template may be used for marking out 
the two: SEDs on the wood, one inside 


Fig. 33.—Bay Window Draped with Five Curtains on a Brass fol 7 


the other. They may be cut ona machine 
band-saw or with a hand bow-saw, and 


rounded with a plane and spoke-shave~ 


and jointed (see Fig. 24). ; 
Another way of treating a bow ndowe 
is by means of a cornice. - Elaborate, - 


expensive cornices are now out of fashion ; ; i 


but simple ones may be made at ‘no 
more cost or trouble than a pole (see— 
Fig. 25). Two sweeps of wood are cut, 
about 4 in. wide by 1 in. thick, and 
two. 
3-in. dowels; to give extra strength, a 
thin piece is glued and. screwed across 
the joint. A piece of moulding is then 
nailed on the inner curved edge, and will 
bend to the shape if it is eet ee in the 


rod is of 3-in. iron; it is easily a ‘om 


brass wire rings ; ; and instead of the — 





double (see Figs. 30 and 31). . 


ting, then over and under the left-han 
pulley, and over the front right-han 
pulley. The front end of the cord shoul 


be put together in the centre of the rod, — 
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grain and Spies brittle. 


the curve, “and hangs in three cup hooks. | 
The cornice is fixed -in, place on four = 
ordinary iron angle brackets (see Figs. 26 — 
and 27). The rod may be supplied with 


moulding, a ‘rod fitted on the edge to. 
take a short valance. — Ae 

Fitting Casement Curtains to Win- 
dows.—The system shown by Fig. 28 is — 
plain, aun to understand, and con- — 
venient. The illustration — ‘shows ‘an Se 

la average window measur. 
ing 6 ft. 6 in. by 4 ft. ove 
all, fitted with two pair 
= ct short curtains, all fou 


so that fue, can be pl 
up either WAYs ts 
Fig. 29 ‘iowa: 
necessary rod and fitting, 
to be fixed at the to 
_ of the window framing. 3 
_ The rod is of 3-in. brass-— 
cased tube with one and 
a half dozen rings. Th a 
fittings are supplied with ~ 
_ pulleys for the cord, the : 
left- hand one. single, the right- hand one — 
When they 
are screwed in place the rod with. the 
rings on is put into the Supporting — 
hooks.. The cord is then passed over — 
the back pulley of the right-hand fit-_ 


hang at the side of the window within — 
a reach, and the back end about — 
2 ft. lower. The two centre rings should 


the cord drawn out from the front 
pulley, knotted to the right-hand ring, - 

as at A in Fig. 29, and replaced. The | 
cord i is then drawn aoe of the back pull 
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knotted to the left-hand ring, 
as at B, and replaced. The 
curtains are then fitted with 
the pins, and hooked in place 
on the rings, the outside ones 
to the eye © of the fittings. 

By pulling the front cord both 
- curtains are drawn open, and 
“by pulling the back one they. 
are closed. 

For the lower curtains the 
rod and rings are the same; 
but the ordinary socket fit- 
tings (Fig. 32) are - oftener 
used. - : 

Casement-cloth curtains are 
“also used, instead of lace cur- 


‘tains, for the ordinary method Fig. 34.—Casement Curtains in Bow Window 


Wy 











also not so easy to wash 
and iron as a plain one. 
There is now, however, 
a special gathering tape 
which overcomes — these 
objections. It is shown 
in Fig. 35, and it will 
be seen that, by drawing 
the strings, the curtain 
can be gathered to any 
degree of fullness and 
drawn out straight again 
for washing. fig. 36 
shows the right side 
of the curtain fully 


Fig. 35.—Head of Curtain Gathered on Special Tape _ gathered. 





of draping windows foe 
'-cornice poles. Fig. 33 
shows a bay window 
draped with curtains 
hanging from a_ brass 
curtain pole, and Fig. 34 
a bow-shaped window 
fitted with cornice and 
rod: * ; 
The gathered heading ~ 
_is much to be preferred - 
to pleating with curtain 
pins; but some find it 
troublesome to make an 
even gathering and to 
stitch on the heading © ae » aot. 
E ~ tape. A fixed heading is Fig. 36.—Curtain with Fully-gathered Head 
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Using Them on Metal | 


THE art of filing can be acquired only 
by constant practice and the experience 
gained in making mistakes. Most work 
that is filed is held in a vice, which should 
be fixed securely on a 
bench in a good light 
and at a suitable 
height, that is, level 
with the elbow when 
standing (see Figs. | 
to 2a). The vice 
must be adapted to 
the class of work for 
which it is required—~ 
whether model work, 
sheet-metal, or the 
running repairs of a 
motor-cycle or small - 
car. For model work, 
one of the small 
parallel vices forged 
in wrought iron with 
hardened steel jaws, 
as used by clockmak- | 
ers and machinists, is 
recommended, but 
one should beware of 
the cheap imitations 
in malleable cast-iron. 
- For larger work, such 
as cycle and motor repairs, an engineer’ S 
vice of the instantaneous grip variety 
with a quick-release clasp nut is the 
best. A blacksmith’s leg vice of the 
same width and opening of jaw is also 
a handy tool. a addition, the small 





average amateur engineer's workshop. 





Fig. 1.—Finding Correct Height of Vico} file 6 in. long ; 


one \5-in. knife edge bastard ; 
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bench vice will also Be. required, as” 
there is much variety in size and shape 
of the articles to be dealt with in the | 


* gin, 


With regard to thoes 3 
selection of files for — 
model work, the fol- — 
lowing flat files will 
be necessary: One ~ 
10-in. parallel - edged 
flat bastard- (next 
grade finer than a — 
rough) ; this file has~~ 
one * safe edge,” that © 
_is;asmooth edgewith- : 
out teeth; one 7-in. 
safe-edge flat second © 
cut (a grade finer than 
the bastard cut); one | 
7-in. safe-edge flat — 
~smooth file; one each > 
of 4-in. and’ 6 -in. 
second-cutandsmooth 
half-round files; a 
g-in. square tapered _ ] 
file, 5 in. long; a 

z-in. square tapered — 
three — : 
small round les sin, & 
3 in., and ys in. an « 
diameter, and 4 in., 5i in., and 6 in. long | 
respectively : 7a small or triangular file ; | 
one 5-in. | 
knife edge smooth; and one each 5-in. 
bastard and smooth warding files. For 
extra fine work, a set of needle files, as 





4 the large set, at about 3s. per doz. , which 
= includes round, square flat, knife, half- 
g round, fish- back, _crossway, triangular, 
flat rasp, and half-round rasp. 
4 With’ regard to the larger class of work 
. ‘encountered on the repair or construction 
- of motor-boat or motor-cycle work, most 
of the above files will be useful on some 
E parts of the work; but, in addition, a 
a few larger and longer flats, round and 
2 square files are needed, such as 12 in. in 
the flat roughs and second cuts, and 10 in. 
4 in the half-round roughs, second cuts, and. 
_ smooths, while the square and round files 

















ae 2.—Height he 1 Position for Filing on 
: a Broad Surace 


_will be proporuonaicl long and oe 
in diameter, namely, % in., $ in., and 
3 in., by 10 in. or 12 in. lotig. 
a The Files in Use.—New files should 
invariably be used for the first time on 
brass or gunmetal, and kept for that 
_ purpose alone as long as possible ; after- 
wards they should be used up on steel 
and wrought iron. A file that has been 
used on steel for some time will not cut 
- brass properly. | Sometimes, in the case 
of a new file, one side is kept for steel 
and the other for brass. When removing 
_ the scale from castings or forgings, it is 
economical to use the most worn files 
first, then, after the hard skin has been 
removed, the newer files may be brought 
into use. Always use a handle on the file 
_ (firmly driven on) as it is conducive to 


FILES AND SCRAPERS. 


used by watchmakers, is very useful ; get 
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better work and greater comfort; brad- 
awl handles are recommended for the 
small files. 

Holding the File.—The handle should 
invariably be held so that the right 
thumb is on the top, this being the natural 
and best position for the muscles of the 
wrist to give simultaneously the push and 
downward thrust. The point of the file 
is steadied by the left hand, either by 
pressing with the palm of the hand, or the 
four fingers only ; when filing on narrow 
pieces of metal, the operator often grips 
the file near the point with. the Hager 
and thumb ee Fig. 3). 





2A.—Work in a Position Too Low 
for Easy Filing 


Cleaning Files.—The machinist cleané 
his files with a file brush of short steel 


~ wire, with a chisel-shaped piece of soft 


wood, or with a 7%-in. piece of round 


iron or brass wire flattened at the point 


like a chisel, this last method serving to 
remove obstinate clogs of metal from 
between the teeth. Steel, wrought iron, 
copper, tin, and solder cling to the file 
more than do other metals, but if chalk 
is rubbed into the teeth of second-cut 
and smooth files, clogging will be mini- 
mised, especially so when “ draw-filing.”’ 

Safe-edge Files.—The advantage of 
a safe-edge on a file is shown in Fig.’ 4 
which shows a case where it is desired to 
file close up to a shoulder without actu- 
ally removing metal from the shoulder, 
A representing the safe- edge against the 
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~ shoulder. 
which the shoulder only has to be filed, 
and the safe-edge a is downward. Tig. 6 


Fig. 5 etaciiates a-case in 


shows the effect of undercutting at B when 


a safe-edge is not used. Two further 





Fig. 3:—Holding he File for Working on 
a aR Surface 


examples are gen in Figs. 7 and 8. 
In Fig. 7, a winch handle is being filed 


out, and the square file having one safe- 
edge at © can be used to. guard any side 


in succession by simply turning the file 
Fig.-8 shows the triangular file - 


over. 
(miscalled “ three-square ’’) with the teeth 
ground out from one flat or side; this 
safe-edge can be turned to either D ‘ork. 

Using Point of the File.—A surface 


that is being cross-filed is always made 
- more or less. rounded, according to the 
skill of the operator ; 


is shown exaggerated at F (Fig. 9), and 


it needs to be worked down evenly and~ 
flat to the “straightedge ’’ by pressing 


hard on the point of the file and giving 


very short strokes so as to limit the area 


of cutting to the high place. The same 


thing happens when filing out a square 


or other shaped hole (as in the section, 
Fig. 10), and here the file handle must be 
grasped firmly by both hands (see Fig. 11) 
and in such a way that only the point 
end does the cutting, limiting the stroke 
as before to the high Pie of the work. 


~ 


flat surfaces and edges of machine. parts 


files are used for this work. The operator — 


- marks will indicate whether the work is” 
being done satisfactorily. Draw- filing re- 


‘in a similar manner with half-round files, — 


stant and dexterous twisting of the file _ 


It was not until file year 1840 aa 


Fig. 4. é< Sections Show- Fig. 6. 


the rounded portion 


Fig. 5. —Sebon Showing 


at the meeting of the British Association - 
at Glasgow. : 


- degree of accuracy which was exemplified 
by. various Bo ene pero wi h 


ae See 
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Dra w-filing: aay filing 4 is a 5 methoee 
of giving a finished appearance to narrow 


that are being prepared for emery-cloth — 
polishing. Only second cuts and smooth — 


stands end on to the work, grasps the file — 
at its two ends (at H and J, Fig. 12), and — 
then pushes the file and draws it to him — 
a great number of times after the manner 
of using a spoke-shave on wood-work (see 
Fig. 13). The file must not be allowed ~ 
to wobble, and the scratches or euttine = 


quires a little more practice than cross- — 
filing. Curved parts and radii are treated — 


the motion on the curved part (see the — 
arrows in Fig. 14) being obtained by con- — 


EE the wrists. sk wees ae 
SCRAPING METALS | 


the superiority of plane metallic surfaces - 
finished by the aid of Sores was first 4 





Lay, 














ing Undercutting. 
_ Safe-edge not Used 


ing Safe-edge of File 
against Shoulder ey 








Fig 7. —Use of Safe. 
_ edge i in Filing ie 4 
Sven Poe ae Winch phir 


‘Safe-edge Rit File Down- ~ 
wards — 


Ee anvsiol by Sir SD ie “Whitworth h 


At that meeting | ‘surface - 
plates were exhibited possessing a high 
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“ ‘the marten ‘of. these plates was 


- and water, which was the general practice 
~ at that period. Since that time the 
foto on lathe beds, slide-rests, the 
- flat surfaces on stop valves, the butterfly 
3 valves, ete., of steam and pace engines, and 







| Fig. 8.—Triangular 
; File with Safe- 
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"produced by filing and scraping only. 
_ without being ground by emery- -powder — 


















: ‘Fig. 10. SS ottided Surface Produced 
=<... IDF Filing-out Hole | 


- the ane ‘surfaces of abies toate 
- generally have been produced by filing 
and scraping to the corrections taken 
is from a standard surface plate. 
oa The conditions that should be fulfilled 
in practice for metallic surfaces for 
Ericchantoal purposes are that the bearing 
points should be in the same plane, they 
_ should be at reasonably equal distances 
: prom eres other, and tees should be 


FILES AND: SCRAPERS | piers 
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: Huticienthy. numerous for the particular 
application intended. On surfaces that — 


are fixed or bolted together, the bearing 
points or patches in actual contact may 


without disadvantage be less in number 


and further apart, but in the case of 


together. 


the action of the emery-powder cannot 


r 


Fig, 12.—Plan of 


‘Course of being 


‘sliding surfaces the points or frictional 
patches should be numerous and close 





Fig. 9.—Rounded Sur- 
face Produced — by 
- Cross-filing 












Work in Vice in 
Draw-filed : 





















-_ Fig. 13.—Method of Draw-filing 


these conditions cannot be obtained, as 


possibly be applied only at the parts 


which are in error; in practice it collects - 
in greater quantity about the edges of 


the metal than upon the interior parts, 
producing work of the bell-mouthed form. 
In producing a true plane surface the 
operator must BONS the power of acting: 


By the process of grinding 
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on the parts of the surface in error in-- as the work progresses, till finally there — 
dependently of the remainder; and this -4is scarcely any left on the surface plate. 4 
is done by means of filing and scraping. The scrapers for metal do not figure © 
The reader may have noticed the even largely in the home workshop, due, 
regularity of the bearing points or bright doubtless, to a lack of knowledge as to — 
frictional patches on a new slide-rest how they should be used. | ¥ 
and lathe bed. In the absence of a The Scrapers Described.—Scrapers _ 

























































































surface plate the lathe bed or slide-rest . are commonly made from old worn-out — 
affords a fair substitute upon which to files, the shape of these being already 
a | . | 4 

Fig. 15,—Triangular Scraper E 

a ak Half-round Scraper e x 

Fig. 16.—Triangular Scraper ; 

_ Fig, 17.—Half-round Scraper = es a 

Fig, 19.— Fig, 20.— jeter tae: Ss 
Rounded- Gouge or = z ae B 
nose Flat Round- SSN \__ ae Ace. 
Scraper nose see NUTT 3 

_ Scraper . Rr Fig. 18.—Flat Scraper a 

Sige << E- , a —* 4 

4 

= = = —— = 


Figs. 22 and*‘23.—Triangular Scraper, _ Figs. 24 and 25.—Flat Scraper, = 
Correctly and Incorrectly Ground Correctly and Incorrectly Ground ta 





test small work when truing up with file suited for the purpose without much _ 
and scraper. Red ochre and oil mixed additional labour. Not: a large variety 
to a paste is rubbed very thinly and _ is required in the home outfit—the most 
evenly on the plate or lathe bed, and the useful being the triangular (Figs. 15 and 
work in hand, being previously filed up 16); the half-round (Fig. 17), made from 
and tried with a straightedge, is then a half-round smooth file ; the flat scraper, 
rubbed on the thinly spread ochre. Some made from a 6-in. or 8-in. flat file (Fig. 18) 
- of the ochre sticks to the work, indicating and used for producing flat surfaces ; the 
the high parts which must be reduced rounded-nose scraper (Fig. 19), made 
with files. Second-cut files are used at from the flat file, and used on the curved 
first, and then smoothes, and finally surfaces of small bearing brasses of 14 in. 
scrapers. ‘he red ochre must be lessened diameter and upwards; and the gouge 
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or round-nose (Fig. 20), 
~ small halt-round file, is suited for easing 
_ out small bushes, etc. 

Making the Scraperes= As just men- 
, tioned, scrapers are usually made from 
= old files, but occasionally flat, round, and 
. Es: ‘square- -section tool steel is used. In 
~ making them from files, the teeth near 
- the cutting portion of the intended 


Scraper 





mes Pug, sate anv ine Square ste of ane 


= a wet. grindstone, when no subsequent 
e . and flat scrapers; when, however, the 
_ shape necessitates forging, the files may 
as well be annealed at first by getting them 
to a bright red heat (but never white or 
the steel will be ruined) and then plunging 
into dry, air-slaked lime till quite cool ; 


_ ground out, saving much time and labour. 
_ The triangular scrapers need no forging, 
: en | 


made from a_ 


_ Scraper should be ground entirely out on 





_ forging is intended as on the triangular 
-edge tools. . 


the teeth can then more readily be 
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but the half-round, when forging is in 
progress, should be hammered on the 
edges to form a hollow space as in the 
cross section shown by Fig. 21. This 
shape leaves less surface to grind and 
rub on the oilstone, and the cutting edges 
can more readily be kept flat and sharp. 
Flat scrapers that are made from files 
more than 8 in. long are forged thinner | 


at the cutting edge. 





Fig. 28.—Easing Hole 





Fig’ 20:- Holding the Plat-Soraper 


For use, scrapers are made “‘ dead hard,”’ 
the temper not being let down as in other 
The method is to heat to a 
bright red, and plunge at once into clean 
cold water, moving constantly till cool. 

Grinding and Oilstoning. —The cut- 
ting edges must now be again touched up 
on the grindstone, and finished on the 


_oilstone, and considerable pressure must — 


be exerted on the scraper to get a satis- 
factory cutting edge. A great failing. 


nee 
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‘with the novice is in leaving off nee 
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before a cutting edge is obtained, and in 


both grinding and oilstoning care must 


be taken to keep the faces as flat as 
possible. 
of a triangular scraper correctly ground 
and oilstoned, and at the proper angle 
for cutting. Fig. 23 shows the same with 
rounding edges due to careless grinding 
and oilstoning; the same effects are 
shown on the flat scraper (Fig. 24) cor- 
rectly ground, and at a good angle with the 
work for cutting with a push stroke. 
Note in Fig. 25 the dull edges due to 

Z 


Fig. 30.—Slight 
Curvature on Edge _ 
of Flat Scraper 








Fig. 32 Fig. 31 


Figs. 31 and 32. Saabs where Flat 
Scraper is Used with a Draw ‘Stroke 





roundness caused sometimes by bad grind- 


_ ing cr an untrue grindstone, and in time 


after much use by. repeated oilstoning ; 


_ the angle of cutting is also more obtuse and 


requires greater effort in use. The arrow- 
heads indicate the direction of cut in 
each case. 

Of the photographs, Fig. 26 shows the 
flat scraper being rubbed on the stone on 


_ its flat faces, and Fig. 27 shows the end or 


square edge being oilstoned. No little 
‘skill and care is required to keep the 
oilstone level on so narrow an edge. A 


circular or scouring motion imparted to 


Fig. 22 shows the cross section ~ 





method to obtain and maintain a sharp 


the stone ‘is the ae hake quickest E 


flat edge. A really good edge should 


pare the flat part of the thumb nail with 
apparently little effort. 


Holding the Scrapers.—Scrapers are z | 
used by the jeweller, engraver, models 
maker, general-machinist and engineer. 


The triangular scraper shown by Fig. 15 
(p. 114) is used on both flat and curved — 
surfaces, and notably in easing out round - 


connecting- rods of small engines, 
Is usually a hack tool, an is used for 


~ 


. Soe 


=> - = 





> 


cleaning off rust, tak ares grease and 
also the sand and scale on small bronze — 
castings before the files are used; occa- 
sionally | scraping, and a final finish with — 


~ emery-cloth, is resorted to on brass- work. 


The scraper shown by Fig. 16 (p. 114) is” 
ground off like a graver, and is a useful 
shape for getting into corners and angles, — 
such as the V-grooves of slide-rests, ete., 

or intricate engine and motor parts. 
half-round (Fig. 17) and the “ flat” with | 
rounded nose (Fig. 19) are used for- 
bedding-in the brasses of shafting. The — 


fall: round is used cirummorentaally: and = 
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the round-nose longitudinally, one counter- 
- acting the other, and preventing chatter 
_ marks in the work; these tools in 
small sizes are very useful~in motor 
_ work also. 4 

_ In the flat scraper (Fig. 18) the cutting 
edges are square, and; are never ground 
_ chisel-shaped; a very slight curvature 
is given to the front edge when grinding, 
- as shown in Fig. 30. This scraper is 
always used for getting up to a standard 


flat valves in gas and steam engines, and 


_ generally. The amateur builder of lathes 


- in. bushes in conjunction with the trian- 
gular shape it counteracts the tendency 
_ to chatter marking which is inevitable if 
_ scraping is continued in one direction only. 
_ To obviate chatter marking, the cutting 


crossed, but not quite at right angles, an 
acute angle being preferable. 
Scrapers for any work other. than 
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— Indiarubber Varnish.— Digest in a 
- wide-mouthed bottle 2 oz. of indiarubber 
_- in fine shreds, with 1 pint of spirits of 
- turpentine. Let it stand two days un- 
_ disturbed, and then stir the mass with 
__ a wooden spatula. 

_ turpentine, and shake occasionally until 
all the rubber is dissolved. Mix 14 lb. of 
this solution with 2 lb. of pale copal 
~ yarnish and 1% lb. of boiled linseed oil ; 
shake the mixture, and place it on a 


& 


FD Cog es, 


A 


~ 


perfectly mixed. This will give a very 
Bea rubber varnish, the copal varnish 
- making it more durable. It serves also as 
a very strong cement for general use, but 
= for that purpose should be thicker. 
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surface plate such flat surfaces as the — 
_ the slides in lathes and machine tools — 


_ and large models will find this a useful 
_ type. Another particularly useful tool is. 
_ the round-nose (Fig. 20), and when used 


3 strokes should be varied in direction or 
E 


jewellery are grasped firmly in both > 


Add another pint of 


‘sand bath until the mass has become 


‘hands. Fig. 28 shows the method of | 
holding the triangular and _ half-round — 
scrapers when easing out a hole or bush 


or when using them generally. The flat 
-seraper is nearly always used with a push 


stroke, and is held as shown in Fig. 29, 


It is inclined at an angle of about 20° to 
25° with the work ; and occasionally this 


scraper is used with a draw stroke, as when — 


the face to be operated upon is in a recess 


as shown by Fig. 31. A modification of 


the draw stroke is also necessary in scrap- 


ing a valve seat that is badly “scored,” 


such as sometimes occurs in steam and 


gas engine plant (see Fig. 32). In a very 


small space difficulty is experienced in 


~ shown in Fig. 33. This handle rests 
against the operator’s shoulder, and the 
scraper is drawn towards him (see Fig. 34). 
The strokes, whether draw or push, are 
always short, never much more than 
1 in., and they get shorter as the work 
nears the finishing stages. - 


_ 





eet Indiarubber and Glue Varnishes 


* Glue Varnish.—Dissolve 1 lb. ‘of glue 
in 2 gal. of water. When ready to use 


it, add 1 oz. of potassium bichromate es 


to the glue solution. Apply at once, as 
“upon standing in the light the mass will 


addition of a little thymol or borax will 
serve as a preservative. 


glue varnish forms the basis of some 
leather varnishes. 


great advantage, compared with ordinary 
glue, size, etc., of being waterproof. 


a= 


fae ay 


getting sufficient angle for cutting, but 
this may be effected by backing off the © 
edges of the scraper like a drill, but rather — 
‘Jess in clearance angle. In the draw 
stroke a long handle is used on the tool, as 


gelatinise and become unworkable. The _ 


The quality of 
the glue determines that of the varnish. es 
Thus dark glue will make dark varnish,and —~ 

white glue a very pale: varnish, while 
gelatine makes the whitest varnish. ‘This _ 


Lithographers also — 
use something of the kind. It has the ~ 


¥e 





THis chapter will describe in a simple 
way how a book may be strongly and 
neatly bound. Bookbinding, on the lines 
here laid down, is very suitable work for 


women and young people, a fact which | 


_ the reader will glean for himself from 
some of the photographie illustrations to 
this chapter. 





Fig. 1.—Laying Press with Cutting 
Attachment 


. § 
machines, but sbrtate tools and imple- 
ments are necessary. 

Laying Press.—The most important 
implement is one known variously as the 
lying: press, laying press, backing press, or 
cutting press. It squeezes the book to- 
gether for backing, and for cutting the 
edges. The eae of the specially-made 
presses (see Fig. 1) costs a few pounds by 
the time it is properly set up and in work- 
ing order, but a cheap substitute can be 
made to answer very well (see Fig. 4). Its 
construction is obvious. Obtain a set of 


It is quite possible to bind— 
books really well without the aid of | 





four carriage folks about 104 in. long, com: 


plete with nuts. Four strong iron eee 


or bands must be obtained to suit these, M 


each clamp being 12 in. long and 2 in. 


wide, and having two holes for the carri- = 


age bolts to pass through. The holes in the — 
two lower iron bands must be square, so- 
as firmly to hold the square part of the” 
bolts ; the holes i in the two uppee bands — 


























Figs, 2 
made Press. 


should be round and of aul size. 
holes should be placed about 21 in. from 


the ends of the bands, and all must exactly 4 
‘correspond with one another. 


: A 


te 3. —Board ahd Clamp for Home- ee 
The — 


Since it is 


necessary to screw the bands to the boards ~ 
two smaller holes a little nearer the centre — 


must also be made in each of the bands, 


these smaller holes being countersunk for 
screw heads. r 
must be at least 2 in. thick, and should 


The boards for the press 


measure 16 in. by 10 in. ; they need to be > 


planed and glasspapered very smooth. 


a * 


The iron bands should be screwed fairly — 
118 é ! at 


% ~ 
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_ passage of the carriage bolts. The setting 
- out of iron bands and boards is shown in 
Figs. 2and3. The nuts are turned on the 


ee Aree Ee usde Laying Press 


bolts” bat means of a wrench, an open- 
~ ended one being the most convenient. It 
saves: tedious screwing to have a number 
of iron washers to place between the nuts 
and the press when a small book is being 
_ pressed. A copying press or linen press 
could be used for pressing books, if 
- nothing else were available. : 


“eles to be considered. The photo- 
graph (Fig. 5) shows a tradeworker’s 

| “sewing frame ; the book is resting on a flat 
board, slightly raised from the table upon 
which it stands by four small feet. At 
~ each end of this board, close to one side, 
there is an upright wooden screw. A hori- 
zontal bar is supported on the screws by 


height of the bar being altered to suit 
requirements. The tapes that form the 
bands of the book are attached to this bar 
and stretched downward to the board, 


- a little key. 

ae SF an difficult to improvise a sewing 
q frame ; _all that is wanted is something 
& that will hold tape bands tightly in a 
: vertical position at convenient intervals. 
_ A small embroidery frame clamped upon 
_a table in an upright position answers very 
well. A board or low box can generally 
be found that does for a platform to raise 
_ the sections of the book to the desired 
"height upon the tapes. he back of a 


a 


aed 


oie gets ci ae 


tBlose to ies ends of the boards, after. 
_ having bored holes in the latter for the 


shillings, 


Sewing Frame.—tThis is the next 


~ means of two nuts which allow of the. 


_ below which each is kept taut by means of | 


119° 


kitchen chair has been made to serve as 
a sewing frame, and even a towel-airer 
has been used for the purpose. A little 
ingenuity will enable most people. to | im- 
provise something suitable. 

Small Tools, etc.—There is a number 
of small tools necessary, but they are 
commonplace, with the exception of the — 
hammer. and the various pressing and 
backing boards. The list is as follows: 
A pair of strong scissors, a strong knife, 
glue-pot, glue and paste brushes, a folder, 
a backing hammer, a steel foot-rule, a_ 
small tenon saw, a pair of 12-in. backing 
boards, pressing boards, pressing tins, a 


- pair of dividers, and a carpenter’s square. 


The backing (or beating) hammer is 


shown in Fig. 6, but a shoemaker’s. 


hammer (see Fig. 7) may be made to serve 
the purpose, and is only about a quarter 
the price. A folder, or folding-stick, is a 
perfectly straight paper-knite made of 
bone. A small tenon-saw costs a few 
and any small straight. saw 





Fig. 5.—Trade-worker’s Sewing Frame in Use 


may be used provided the teeth are fine 
with not much “ set’ or spread. A jam- 
pot resting on two or three nails in a 
saucepan makes an excellent glue-pot. 
Pressing boards are merely rectangular 


_ pieces of hardwood quite free from knots 


obtained. They 





and smoothly planed. eo are made in loose fer should ie removed trove thant 


various sizes, among which 10 in. by 
6 in. and 13 in. by 9 in. will be found 


to be very convenient. 


A pair of backing boards must be 





Fig. 6.—Backing Hammer 


must be of very hard, 
smooth wood, and of the section indicated 


in Fig. 8. 


The pressing tins are rectangles of tin- — 
plate cut in various sizes, a pair measuring 
13 in. by 9 in. being useful to begin with. 


__ Materials.— Materials for binding must 
also be bought, but at first small quanti- 
ties should be obtained. Nine inches (1 yd.) — 


of bookbinder’s cloth or canvas will cover 
a couple of small books, and a few sheets 
of good white printing-paper will do for 
end papers. Strong linen thread will be 
needed for sewing, and some needles to 
suit the thread ; a few yards of narrow 
linen tape, a small quantity of the best 


glue, some strong:brown paper, paste and 


plenty of waste paper will also be required. 

Re-binding a Paper-covered Book. 
—A good start may be made with a cheap — 
paper-covered book that is considered 
worthy of a more permanent form of 
binding. It has already been folded, and 
the edges are probably sufficiently smooth 
to do without cutting; therefore these 


_two troublesome processes can be omitted, 
‘and they will be more easily learned later, 
when some of the work has — 


become 
familiar to the worker. The first operation 
is to take the book to pieces very gently. 
Remove the paper cover and any pages 
of advertisements that may be found at 
either end. Rub a wet sponge down the 
back to soften any paste that may stiffen 
it. Cut all the threads of the sewing, and 
pull the sections caretully: asunder. Any 


/ 


size of the page of the book. Slip the 


sections. Ifany of the sections have been — 
“disturbed, see that the pages follow one — 
another in DIOR se ee ‘The ond 


oe answers very all: but: + aa 1 J 
to be strong, because it does important 

work. Fold the paper and cut from it — 
four double pieces resembling sheets. of 
note paper. These should be exactly the 














first double piece into the second, and the 
third into the fourth, so that there are_ 
two pairs. These make the first and last 


- sections of the book. All the sections and — 


these end papers should be carefully 
_ straightened, laid - between two pressing E. 
boards and placed in the centre of the — 
press. Screw the press up tightly and 
evenly and leave it for a day at least. 

Glue.—While the book is in the~ press, 
both se and sass: should be pice 


Fig. 7. EAShoemaleer's Hammer in Use as RS 


ee packing Hammer eee 


as. they will shortly. be aie ‘Scotch 
glue is considered the best glue for the — 
bookbinder’s purpose. See that the glue- _ 

pot is perfectly clean with no old remains — 
of glue in it. Break a small quantity of | ; 
glue into wes pieces, piste: it in ane inner 
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a 
Dp oh cover it with cold water,-and isavs 
it to soak till the following day, when it 
will have swollen considerably. Put some 
water in the outer vessel, and set the 
mner one in place. Set the pot on the 
Eide of a stove or over a low gas flame, 
and let the softened glue melt slowly, 
giving it an occasional stir. Glue will 
melt over again several times, but it will 
“not retain its strength for an unlimited 
number of meltings; therefore, it is 
; better to make only a small quantity and 


thoroughly cleaned out between times. 
- Amateurs, as a rule, make glue too thick. 
Tt should be used hot, and it eho run 
“quite easily from the brush. 

-Paste.—Bookbinders use two fads of 
paste. One is made very thick indeed, 
while the other is quite thin. It is the 
_ thin sort that will be required for this book. 


to make it the consistency of thick cream. 


_ mains. “Pour boiling water on this mix- 
ture, ‘stirring all the while. till it looks 
“quite clear and transparent. Some people 
use the paste - without any more prepara- 
tion, but it is much better to boil it in a 


stantly to keep it from burning. Asa pre- 
-servative, add powdered alum (a teaspoon- 
ful toa pint of paste), or afew drops of an 
essential oil, such as that of cloves. When 
the paste becomes either watery or sour it 
should. be thrown away. It is 
pt important. that paste should be perfectly 
free from lumps. 

_ For thick paste a very it: larger 
: proportion of flour is necessary. Mix flour 
and water into a thin batter. 
Bony over the fire in one direction, 
using a-thin pot stick. Continue stirring 
until it becomes so thick that it is difficult 





a Knocking up. There are a few tech- 
nical terms which a beginner should learn 
in order that he may clearly understand 
certain directions. The four edges of a 
_ book have distinctive names : 


r EASY Pe 


to renew it frequently. The pot should be 


Place a good tablespoonful _ of wheaten | 
| flour i in a basin and stir in sufficient water 


| “Continue to stir until not a single lump re- 
‘saucepan for five minutes, stirring it con- 


most — 
Stir it 


_to stir, taking great care that it does not 
burn. Preservative should be added as 


the top is 


Sa Lae i ro < ¢ fe > iy > — . >= 
oe he etre x ss ba - ae 7 = 


R ve = 4g Pe Le ot *’ . 5 eo | 
4 “< fa oie 
* 


12] 
the “ head ”’; the front edge, the “ fore- 
edge’; the bottom, the “tail”; and 
the fourth edge, the “‘ back. = 

The term “knocking up” has also a 
particular signification. Take the book 


from the press without removing the press- 
ing boards. _Hold it with the open hand 


placed flat upon each board, and bring the ~ 


back (boards and sections together) down. 
rather sharply, but lightly, upon the top 
board of the press. This is to make all the 
sections level. Knock the head in the 
same way. This process should be re- 
peated several times with the head and 


_ back, and the other edges will obviously be 


right if these two are straight and level. 


- This is “ knocking up.” 


Marking up. —The book is now ta be 
“marked up” for sewing. All average- 
sized books should have five sewings; a 


small one does with four, and a large one 
The two end sewings are. 


should have six. 


IY“ 


Fig. 8.—End View of Backing Board 


always done in what is called “ kettle- 
stitch,’ and the centre sewings are done 
over the tape bands. 

Get the press into a proper position, 
with the boards standing upright and the 
nuts on the bolts to the worker’s right 
hand. The boards of the press should be 
sufficiently far apart to allow the book and 
pressing boards to pass between them 
quite easily. 

Knock up the book as explained above, 
and when the sections are perfectly square, 
push back the pressing board on each side, 
so as to leave the back of the book about 
4 in. beyond them. Hold all firmly, back 


“uppermost, with the left hand, and lower 


it into the press. 
With the wrench in your right hand, 
screw up the two bolts at one end till they 


etip the book sufficiently ; then proceed _ 


to screw up the other bolts. All the bolts 


should be tightly and evenly screwed up, _ 


and the back of the book should project 
slightly. The book must be perfectly 


122 | 
square. It is about to be marked for sew- 
ing, and if it is not quite straight all the 
‘sewings will slope and the book will be 


“permanently crooked. To ascertain that — 


‘it is straight, lay the carpenter’s square 
against it; if it is the least little bit 
crooked, the knocking up and placing it 
in the press must be done all over again. 
It is sometimes a great help to a beginner 
to get a second pair of hands to attend 


to the screwing up, leaving the binder’s” 


attention to be given undividedly to the 
sections and boards. 
Sawing.—When all is in order, draw a 
pencil line across the back of the sections 
1 in. from the tail, and another one # in. 


from the head.* The carpenter’s square 


should be used to get these lines at right 
angles to the sides of the book. Take a 
_ tenon-saw and make a cut (a “ kerf ”’) 
upon each of these lines. These two cuts 
are intended to make tiny holes in all the 
sections where the kettle stitches are to 
be made. They should be sufficiently 
deep to cut the middle sheet of each 
section, but no deeper,. or they will make 
a series of ugly holes (see Fig. 9). Next, 
the centre of the back between the two 
saw marks must be found with the divi- 
ders. Two pencil lines must be drawn 
there just the width of the tape apart from 
one another. Make two more double 
rulings half-way between the centre marks 
and the saw marks. All these marks 
must be perfectly square-with the sides. 
The book is now ready for sewing and may 
be removed from the press.. 
Sewing.— Place the sewing frame upon 
a table, with the screws and horizontal bar 
to the front and the board to the back. 
There are differences of opinion as to how 
the sewer should be seated at the frame. 
In the photograph of the trade. worker 
(Fig. 5) she is shown seated at the left- 


hand end, with her work close to the left 


upright screw. Her left arm is passed 
behind the screw. Other workers push 


the tapes towards the right-hand end of | 


the frame, preferring to pass the left arm 
between the screw .and the tapes. 
main thing is to adopt the position that 
gives the most freedom with both hands. 
Suspend three lengths of tape from the 
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horizontal bar, and take a few sections of 
the book, and lay them with their backs 
against the tapes. Arrange the latter so — 
that they will lie exactly between the 
three double rulings made for them, and 
tighten them in that position. If is often 
advisable to raise the sections for the 


convenience of sewing them. A pressing : 


board can be placed under them to make 
a little platform. 

Run over the sections very carefully to : 
see that they follow one another in proper a 
sequence, and to see toany that have been 
displaced. See that there is a pair of end 4 
papers both at the beginning and the end. a 
Lay the sections face downwards, and, as~ 
the book is sewn backwards, the last end 
paper is taken up first. Open the section 4 
at the centre, place the left hand in it, and — 
lay it with its back to the tapes, bringing © a 
the marks to their proper place against — 
them. The tail should be on the right q 
hand. Thread a needle with a long piece 
of linen thread; pass the needle from : 
front to back through the saw cut at the — 
tail; catch it with the left hand, and 
bring it out to the front again at the 


; 
‘pencil mark to the right of the first tape. os 


Leave an end of thread at the saw cut. 4 


_ Re-enter the needle at the left pencil mark 
of the first tape, and bring it out eae 


to the right of the centre tape, and in again 4 
at the left of it; bring it out to the right 
of the third tape, and in at the left of it ; . 
and lastly, bring it out through the saw 3 
cut at the head.- 3 A 

Take the next pochone open it at the | ; 
centre as before and lay it in its place — 
against the tapes. Insert the needle this — 
time at the head saw cut, and sew across — 


‘the tapes from left to right, ending pee . 


bringing the needle out through the tail 
saw cut. Tie the thread to the end that — 
was left in the first section. In all these . 
sewings the needle must go in and out — 
exactly upon the pencil marks at either E 
side of the tape bands. Lay on a third — 
section as before, and sew it along in the 4 
same: way as the first. Next make a_ 
kettle (or catch) stitch to secure this 
section to the preceding one (see Fig. 10). 1 
Pass the needle between the first and — 
second sections to the right of the head 
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2 ‘saw Pore and. mee it: out at ‘Ke heals 
- Before. drawing out the needle, pass the 
| ~ thread towards you under the point, 
draw out the needle, and pull it tight 
“(see Fig. 10). Lay on a fourth section, 
~ and sew it from head to tail as before ; 

_ make a kettle stitch at the tail, inserting 
_ the needle to the left of the saw cut and 
‘between the second and third sections. 


When the book is sewn it should have 


nately from tail to head and from head to 

- tail throughout the sections. At the last 
‘sewing a double kettle stitch should. be 

“made, to fasten off. 

It is obvious that the whole sewing can- 

“not be accomplished without a joining in 

the thread ; a new length 1 must be knotted 


weaver’s knot is the one generally used 
for the purpose (see Fig. 11). 
slip knot in the end of the new thread and 
put the loop over the end of the old one, 

pull the new thread as if to take out the 
slip knot, and it will catch in the old end 
- and make a tight and secure knot. The 


drawn into the centre of a section, and it 
should never be left on the. outside to 
make a mark on the binding. . 

It is most important when sewing to 
make quite sure that every section is 
-opened in the centre, otherwise some 
_ Sheets will escape being sewn, and be left 
_ quite loose. The sewing should be firm, 


«tight, or it may break when the book is 


dent would necessitate entire re-sewing. 
On the other hand, loose sewing makes a 
book very difficult to bind. Remember 


drawn out roughly, or in a contrary 
"direction. One careless movement may 
» suffice to cut a section all the way between 
_ two bands. The thread should not be too 
coarse, or it will thicken the back unduly. 


-is much stronger than white, because it 
has not been weakened by bleaching. 
‘The strength of the entire binding depends 
80 Bock upon the sewing that a poor 
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ees in this way with all the sections. 


one long continuous thread going alter-_ 


on a8. Pate becomes exhausted. The. 


Make a 


knot is made at the spot where it can be — 


~ but the thread must not be drawn too .. 


being backed later on, and such an acci-. 


that paper is very easily cut by a thread _ 


_ Whity- brown (that is, unbleached) thread 


ge ey 4 AE Aa Ek aco lol 


Dare : “ mK Ms 

123 
eaalitg of thread should never be used. 
For sewing valuable books, ligature silk, 


_ undyed, such as that used by surgeons, 


is frequently employed, it being stronger 
than linen thread.. 

‘When the sewing is finished, the tapes 
may be cut, leaving ends (known as 
“slips’”’) of about 2 in. at each side 
beyond the sewing. The book must be 
carefully handled now, because the tapes 
might be inadvertently pulled out, and 
that would entail re- tes the whole 
book. 

Knock up ac sections with a pressing 





Fig. 10.—Kettle Stitch 
5 ae or Catch Stitch 


Saw Cur 





Fig. 11.—Weaver’s . 
Knot for Joining 


Fig. 9.—Book Saw-cut 
Threads 


for Sewing 


board at each side, and place them in the 
press to get a good squeeze for some hours ; 
the back is sure to be somewhat thick 
after the sewing, and this will reduce it. 
The tape bands will need to be pulled to_ 
readjust them to the size of the back 
after pressing. 

When two or three books of the same 


-gize have to be sewn, one can be sewn 


upon the top of another upon the same 
tapes, provided the latter are sufficiently 
long to allow for all the slips. When the 
top book of the pile is finished, slide it up 
on the tapes to within a couple of inches. 
of the top of the bands, and cut the tapes 
so as to leave 2-in. slips. Repeat this with 
each of the books. 


so 


| 
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bookbinders paste the end sections to the — 


adjoining ones. Lay the book on any flat 
surface, and turn the uppermost section ; 
take a piece of waste paper, and lay it 
carefully along the next section about 


- _ din. from the back ; dip the middle finger 


into paste, and rub along the exposed por- 
tion. 
keep the paste within proper bounds. 
Remove the waste paper and replace the 
turned-back section.. Rub it down along 
the back edge. 


other side, and repeat the process. Leave 
it under pressure to dry. 
Before proceeding further, carefully 


examine the sewing to see that the centre 
leaf in each section has been caught in, 
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Figs. 12 and 13.—Use of Backing Boards 


otherwise you may find loose sheets ready 


to drop out when the binding is finished. 
Gluing up.—The next two processes 
should be done without any long interval 
of time between them; therefore, the 
binder should not begin the first without — 
being sure of being able to finish the second 
perhaps an hour later. Have at hand 
some hot, thin glue. Get together some 
old book boards or oblong pieces of waste — 
‘strawboard, cut, for example, from the 
side of a box, and have plenty of waste 
paper handy. 
Bring down the slips very carefully 


_ along the sides of the end papers so that 


they may be caught in, and place a piece 


of straw board at each side of the book. = 


The slips and sides must be protected 
against stray drops of glue. Knock up 
the book very carefully, for if the back is 


glued pec getting it perfectly aes a 


we 
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fault. — 


too tight. 
‘The waste paper is placed there to ~ 
boiling water to thin it. 
the pot, place the handle between Be 


Turn over the book on the 


up till the pot appears to be full. 


the book is screwed up so tightly as not: 
permit the glue running between 
~ sections. | ) 
tightly screwed. up, the glue will only lie 
- on the surface without getting into them 
spread ; therefore, as beginners are liable 


to err on the side of liberality, it is as. 
_ to have at hand a clean brush with w 


- glue, as otherwise accidental. Hisbe may 


So until the glue has set, but not. lo 


because while it is still in a pliable state 


_ towards the worker. 
fingers on the upper side of the book. = 


_ strike the edge of the back gently with the 4 
broad end of the hammer all the way 


till the book has been. given an evenly © 
rounded appearance at the back. Exami-— 
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will be Story difficult to rocky. 
Lower the book into the pr 
leaving the back with the strawboai ua 
and pressing boards all projecting about 
1 in.; screw the press up firmly, but not 
Lay the carpenter’ s ‘aquawg 
against it to make sure that all is straight, 
Take the glue-pot from the stove if 
ready; and if the glue is thick, stir in 
When the glue 
is in proper order, stand up the brush i 


palms of the hands, and rub the hands 
together, so that the brush- revolves. 
quickly in the glue, which will soon froth 
It is 8 
now in the proper state to use. Brush 
over the whole back with it, getting it well |. 
into every section, care being taken that 


Should, however, it be » 00 


at all. The glue should be very thinly 


to remove superfluous glue; the brus 
easily cleaned in hot water. A book. 
binder must learn to be neat-handed with : 


do considerable damage. _ ey 


Leave the book as it is for an honed ‘or 
enough for it to become quite har 


_ the rounding of the back must be done. — 

Rounding the Back.—Lay ‘the books = 
flat upon a strong table with the fore-edge 
Place the left thumb — 
along the fore-edge and spread the other 


Draw the upper sections towards you and 
along (see Fig. 7). Turn the book on the 


other side, and repeat the operation. This 
must be done many times on both. sides — 


nation of a well-bound, fairly modern book | 
will show they the fore- sec is concave, 
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ile the back isc convex ; the rounding ~ 
Ww ith the hammer and the following pro- 
cesses are what have made it so. Observe. 
so that the back of the book. projects | 
slightly at each side over a little groove in 
which each board rests. 
the boards to be used for the case or cover 
of the book must now be decided. No 
rule can be given for this, but the worker 
‘is sure to have some books about the size 
‘of the one being bound, and these will be 
a guide. The groove already mentioned © 
should be made a little more than the 
thickness of the board from the edge, of | 
the back. In order to make the 
“book even, a careful measure-~ 
‘ment should: be taken, and a 
Pp vencil line ruled on each side at 
a proper distance below the 
“back to indicate the exact place 
where the top of. the longest 
side of each Paving board (Fig. 
8) should lie. The backing 
boards must be held there firmly 
so that they may not slip while 
the book is being lowered. into. 
the press and screwed up. As 
3 professionals have sometimes to 
-make more than one attempt to — 
get a book into the press without 
F displacing the boards, a beginner 
need not be surprised at having 
to repeat the process several 
_times before succeeding. i 
_ When the book is once safely in in 
the press, it should be screwed up very 
ightly. It should be so placed that the 


ta 


boards are on a level with the top of the 
3 press (see Fig. 12). The hammer should 
now be brought down upon the back in a 
- series of side strokes to left and right, so 
that the sections may be evenly fanned 
_ out from the centre, taking care that the 
sections are not crushed down by direct 
_ strokes. - The groove is formed by ham- 


the top of the backing board. No rash 
=: pmpies should be made to beat any section 
in the wrong direction, as-it does not im- 


its right position. — Most binders use the 
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The thickness of - make gentle strokes, 


tops of the short. sides of the backing 


~ well for a first attempt. 


-mering the outside sections down upon > 


4 Biges matters to beat it back again into | bought at a cheap rate. 
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this te to finish, but a beginner should 


be very cautious in using the thin end,-. 


for if it is too heavily brought down it 
will cut the sections. Do not be ina 
hurry with the work, but be content to 
taking plenty of 
time to get the back into a round, even 
shape (see Fig. 13). 

On opening any well-bound book, it will 
be observed how smoothly the pages lie 
together at the back of the sections. 
Fig. 14, on the other hand, shows an open 
book in which the back has been care- 
les! hammered. 3 





Fig. 14.—Effect of Bad Hammering bpp pases of Book 


— 


Boards.—The book is nearly ready 


for its boards now, and they should be 
— got into order. Strawboard and millboard 


of various qualities are used for book 
boards. Strawboard should not be used 


for a valuable book, because it is very | 
easily broken, but as it is more easily 


managed than millboard it answers very 
The best sort of 
-millboard is made from old rope, and is 
-so very hard and tough that it is difficult 
to cut it without proper shears or a 
cutting press. The cardboard boxes that 
are sent into the house may provide suit-_ 
able pieces of strawboard, but, if not, it is 
Two thin pieces 
(one thinner than the other) may be 
pasted together to make one thick one. 
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To do this, cover one of the boards with 
thin paste, lay the other over it, and place 
both together in the press. Screw them 
up firmly, but not tightly, and then, after 
a short time, increase the pressure and 
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Fig. 15,—Shoemaker’s Knife for Cutting. 
Strawboard 


e 


leave them quite tight till the following 
day. The thinner piece of strawboard 
must go next to the book ; were it placed 
to the outside, the cover would curve out- 
ward from the book. If one piece of straw- 
board is of the right thickness, a piece of 
tough brown paper must be pasted upon 
it instead of the thin piece of board, but 
this can be done after the boards are cut ; 
the brown paper causes the cover to lie 
~ in close to the book. . The thin board or 
the brown paper counteracts the pull made 


by the cloth cover and prevents warping. 


~ Itis most important that these thin pieces 
Should adhere closely all over without 
wrinkle or blister, 


The boards must now be inéasired ia 


cut. A shoemaker’s knife (see Fig. 15) 
does the. cutting well, but slowly. A 
proper cutter is shown in Fig. 16, a-being a 
wooden or iron table, with a fixed knife 
- screwed on the edge, and B a movable 
knife hinged in position. This appliance 
forms a strong shears or scissors. 


The covers of all well-bound books pro- — 


ject a little beyond the sections at the 


head, tail and fore-edge, and these small - 


projections are called. “squares.” Take 
-a pair of dividers and measure from the 
line that was marked as a guide in backing 
the book to the fore- edge and allow } in. 
for the “ Square “’; this gives the width 
of the board. For its height, measure 
from head to tail of the sections and allow 
+ in. for the two “squares.” Mark all 
these measurements upon the board, and 
rule lines with a sharply-pointed pencil 
and carpenter’s square. When the four 
sides of the board have heen thus marked 
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paper, or even upon the domestic knife.” 
board, paying special attention to the 


during the process of cutting boards. 


_ the board. If the knife edge is keen, it 


sion has been made, it is not difficult to 


in this way be thought too tedious, any 


way to take a book from a shelf is to plac oq 


- sure to give way sooner or later. 

























out, Sarton’ ‘tie: shoemaker’ 8 knife upon : 
an emery stone or strip of very fine emery 


point. An edge given by emery is better 
for cutting the strawboard than. the 
finer one produced on-an oilstone. The 
sharpening must be frequently repeated 


Grasp the knife as it were a dagger and 
draw the point of it towards the worker, 
along one of the fine pencilled lines upon 


will make’a clean cut, not very deep. “On 
no account allow the knife to tear the 
board. Go over the same line again and 
again .till the board is cut. completely 
through. When one good, straight inci- 


" 


keep to it in all the succeeding cuts. 
Should the work of cutting the boards 





bookbinder will sell a pair of strawboards 
cut to the right size for a trifling sum. 7 

Headbands.—While the boards are 
drying in the press the headbands should. 
be attended to. The addition of a head- | 
band improves the appearance and B | 
lengthens the life of a book. The natural. § 
the forefinger on the head of the book, and 
to draw it out sufficiently by it to enable | 
the remaining fingers to grasp the sides. 
When the book is a heavy one, this method — 
puts continual strain upon the head of the 4 
back, and nis additional aes hag Ss 


Fig. 16.—Hand Machine Rote for Strawboard 4 


been given to the cloth at that past it is 


To make a stuck-on headband, ones 
long narrow strip of pretty coloured sateen ; 
or calico, having very narrow stripes ; the . 

| 


stripes should go across the calico, not 










lengthwise. Drive two tacks about half 
_ their depth into a board a foot or more 
apart. Wind some of the whity-brown 
pthread backwards and forwards over these 
ae there is a sufficiently thick cord. Slip 
the length of calico underneath this cord 
_with the wrong side uppermost, the cord 
lying along the centre of the calico. Brush 
some thin paste along the lower half of the 
calico, and thoroughly saturate the cord 
with it. Draw the upper half of the 
3 calico over the cord, and press it down 
; upon the lower half. Run the edge of a 
7 folding-stick just below the cord to push it 
: well up into its place, and allow to dry. 
__ Although the instructions for preparing 
boards and headbands have not been 
~ given until the book has progressed so far 
as to be ready for them, it saves delay 
_ to have all the pasting finished and dry 
- beforehand. When once the whole process 
of binding a book is understood, the binder 
_ may often take opportunities of preparing 
. things ahead, while the press is doing its 
slow work upon some part. 
reason, many people like to have several 
i: books in various stages of progress, so 
& 
one of them while they are waiting for 
~ another. 
9 ‘several books it is necessary to have a 
2 second press. 
‘ Before the headband is attached, the 
“back of the book should be cleaned of 
e loose pieces of glue, etc. Wet the back of 
E the book well with thin paste, and leave 
it to soak for a while to soften the elue. 
4 Paste is better for this purpose thah water. 
‘When it has become sufficiently soft, take 
a folding-stick and scrape away all the 
paste and glue gently with its edge, then 
4 well rub the back with soft paper to make 
: it quite clean. 
_. The book may now be screwed in the 
; press to steady it; but as on no account 
- must the back be squeezed after the back- 


ing is done, see that it projects above the 


cheeks of the press. Cut two lengths 


ary the width of the book from the_ 


headband cord; round these pieces with 


- the fingers. to make them curve like the 


. 

¥ 

£ 

: back of the book. Brush some thin glue 
4 on the ‘age at the mpet and tail, and affix 
ae | 
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the-headbands so that the double edges of 
the calico lie on the back in such a position 
that only the corded portion projects 
beyond the sections in-each. Press the 
calico carefully with the fingers to make 
it adhere, and leave the book till the glue 
is dry. 

When all is ready, cut three pieces of 
stout smooth paper, exactly the size of 
the back of the book. Give the back an 


-even coat of glue, lay on one piece of paper 


and smooth it down with the folding-stick. 
Repeat this with the second and_ third 


pieces, and the back should then be per- 


fectly smooth: Any roughnesses that may 
appear now on the back will show through 
the cloth binding, so the appearance of the 
book will depend largely upon the care in 
cleaning the back. and in gluing on the 
papers without wrinkles.. Leave the book 
in the press till quite dry, and then remove 
for the purpose of having. the boards 


~ attached to it. 


These preparations have been made 
withthe purpose of giving a close back to - 
the book ; for an open or hollow back the ~ 
process is slightly different. - 

Attaching Boards.—The slips or tapes 
should be 14 in. long, and anything more 
than. that should be cut off. The end 
papers next the tapes should be left only — 
just wide enough to cover the tapes, say, 
12 in.; and at the head and tail of these 
same end papers about } in. should be cut 
off. When this trimming has been done 
at the two ends of the book, lay it flat on~ 


_its side upon a table, slip a piece of waste 


paper under the trimmed end-paper and 


slips on the upper side, and lay the slips 


neatly in their places. Coat the tapes and 
paper with hot thin glue, saturating the 
tapes thoroughly and working the glue 
well into them, but not so liberally that it 
will ooze out under subsequent pressure. 
Lay one of the prepared strawboards down > 
upon the glued end-paper and slips, taking 
care to place it exactly in its right position, 
with the thin board or paper next to the 
book. Press it firmly with the fingers to 
make it adhere properly, then lay a press- 
ing board behind the book and turn the 
strawboard back upon it. See that there 
are no wrinkles in the slips and half end- 
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paper, but that all is smooth and neat, 


and that there is no glue where it ought. 


not to be. 

Take a pressing-tin and a it on the 
sections, pushing it well into the groove 
at the back. Turn the strawboard back 
in its place on the tin and lay a pressing- 

~ board on the top of it, keeping it quite 
clear of the back of the book. Turn the 
book over on the other side, and repeat the 


_ process with the second board. The book- 


must now be put carefully into the press, 
and left there till the next day. 
Attaching the Cover.—The book is 
now ready for its cover. First, 
the glue-pot is in good order, ‘and have 
at hand some well-made thin paste. 
beginner finds it difficult to believe that 
a very thin coat of glue or paste will be 
effective ; 
tion to apply too much of it. It is easy to 
let little drops of glue fall about unawares, 
and these drops may do a lot of mischief. 


For example, a drop of glue which has 
hardened on a pressing board will make a ~ 
_ edges) are in their proper position. Plac 


_ permanent dent upon the cover of the 
next book which is squeezed against it 
in the press. All such drops should be 
removed before they harden ; 


== 5 --~plue. 
* scrupulously clean and free from sticki- 


ness. Touching a bright cloth cover with 


_a gluey hand leaves a permanent mark 


upon it. Glue brushes, pressing tins and 
«boards and everything connected with the 
work should always be put away clean. 
The glue which hardens about a dirty 
brush may cause a lump to come when 


_ least wanted or expected. A brush casting 
its hairs should be discarded, and any 


loose hairs which get into soft glue or 


paste should be carefully picked out, for 
a hair left under an end-paper or a canvas - 


cover always causes a little ridge. 
Gather together everything likely to be 


required, such as the cloth or ‘canvas, 


scissors, tins, boards, 


a? folding-stick, 


plenty of waste strawboard and paper, 


- thin paste and glue, and a good-sized glue 


brush, with which the work can be got 


over quickly while the glue is hot. 
The canvas is likely to be in a roll, so 


in. See that the Slued is in good condition, 


wrong side. 
see that. 


tThe= 
_it should be. See that it lies quite straight — 


and he must resist the tempta- 


canvas, draw it over the upper side 


a cloth 
wrung out in hot water easily removes 
The worker’s hands must be kept. 


The book should now be laid down” ‘upon, 


| repeat the process. Te 


-fore-edge, spreading it out a trifle. 
in the canvas neatly at the back, ‘and thea 3 


avoid smearing the headbands ; 


— it_is easy to cut away too much or too” 
: little, the former denying the nates ex 34 





































it. Lay it wrong side up on a tal 
Measure the size of the book, and rul ; 
light pencil lines upon the canvas as a 
guide. Be careful with these measure- a 
ments, because the cover should be cut 
very exact. If it is too small it is useless, 
and if it is too large it has to be trimmed 
just at a time when delay is awkward. s 
Allow a margin of 4 in. all round to turn - 


froth it up as before, and coat the canvas 
all over as” quickly. as possible on the ’ 
No spot should be omitted, 
and the glue should be thinly spread. 
__ Lay the cover on a clean piece of straw- ; 
board with the fore- edge next the worker, © 
place the closed book upon it also with its 
fore-edge next the worker, exactly where 


with the 4-in. margin round the fore-ed. 
head and. tail. Catch the far edge of 


the book, and make it stick at the fore 
edge. See that the squares (the projecting — 


the volume on its fore-edge and strain th 
canvas well over the back, making it quit 
smooth with the hands and a folding-sticl 


its side again. Raise the canvas on the 
upper side, draw well into its place, and — 
turn in on. the fore- edge, carefully pressin, g. 
it with the hands and folding-stick. Turn 
the book over’ on the other side, an 


~The cover has next to be pained in a 
the head and tail. Set the book up on its 


‘Tt is difficult to 
some — 
binders protect them by slipping a piece — 
of paper between the back and the head- — 
band at each end during the process of 
turning in the back; removing it imme- — 
diately afterwards. - The canvas must be 
cut away at the corners of the book in. 
order to make it. fold over neatly there. 

Some people cut away the corners pehceal 
turning over the edges on the board, but 


turn it over the boards. 















es — 


_ under the other. 


for a few minutes. 


See tail at each end of each headband. 


The three end papers which remain 
nee now be pasted into their places. 
ay the book on its side and place a board 
Coat the 
~ first end-paper (the one next the cover) 
a poverty all over with thin paste, taking 

care to put on only enough to make it 
Close the cover on this pasted — 
7 -end- -paper, and open it again, laying it back 
as before, when the end paper will be 
: a Z Smooth it well with 
_ the folding-stick to make it adhere all 
over, taking care to remove all wrinkles. 
Pay particular attention to the hinge, | 
Lay a 
_ pressing tin upon the end paper just pasted 
anc. turn the second or middle end-paper 
q ack upon the tin. Paste the third end- 
a paper -all over, lay the second on the top 
= of it, and smooth it carefully with the — 
= olding-stick. Put the pressing tin be- 
ot veen these two papers, pushing it well 
to the back, and shut the book. Turn 
as volume over on the other side, and fix 


behind it to rest the cover on. 


adhere. 























found attached to it. 


Bard press the paper well into it. 


_the other three end papers. 


Ever -knot at one end of it. 


Ss 
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ey ee very mat Fault); ‘and the latter 
: causing a clumsy fold. The best way for 
the beginner is to turn in the edges right _ 
up to the corner, and then to cut away 
_ what stands up from the board, leaving 
_ just sufficient to allow the edges to over- 


_ lap slightly. Raise the canvas at the 
corner, and tuck one edge very neatly 


the headbands. 


_ Most likely the glue will begin to get. 
cold before all this has been accomplished, | 
as speed can only be gained by practice. 
_ However, it can be softened again by 
_ very carefully holding the book near a fire 


Run the edge of a folding: stick along 
2 _ the groove at each side of the back, and ~ 
- press in the canvas a little at the head 


ume, 


- attempts. 


-~ ‘The book should next be tied up. Get 
a ‘piece of smooth cord and tie a small 
Place the knot . 
t the head and pass the cord along the 
“groove at each side of the back, pass the 
_ end through the. loop, draw it firmly, and. 
tie a slip knot. The use of this cord is to 
“press the canvas thoroughly into the 
LOC aves, While the glue is soft, and to set 


: A oe . as Fo ee a See Oe Ne oe ee 
ei ees geek mcs oS 
: > Pe ES . ; 


See that the latter nestle 
closely up to the canvas, and that it turns 
neatly over them somewhat like a hood: 
The knot cn the cord must always go 
above the sections at the head or tail 


where it cannot make any mark (see — 


Fig. 17). Place a pressing-board at each 
side of the book ending at the groove, for 
the back must not be squeezed at all, 


The book should be firmly screwed. up in | 
the press and left there for several days — 
before removing the pressing tins or cords. — 
The impatient beginner may take it out ~ 


at the end of twenty-four hours for a 
hasty inspection, duly replacing it to 
finish out its time. 

If the foregoing instructions have been 


faithfully carried out 


there should now be {*% 
a strong, neat vol- 
) very plainly 
_ whole-bound in can- 
vas. 

The plan most fre- 
quently adopted by 
amateurs is to get 
the name put on the 
book by a tradesman, 
who will usually do 
it for a trifling sum. 

‘Fhere are; however, 











Fig. 17,—Book 
“Tied up” 


~ other ways in which the difacalty can be 


Peg 
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got over, which do well enough for first 


For example, the name may be 


stamped on with an india-rubber stamp _ 


- upon a small piece of thin white or buff 
- kid, shaped neatly and pasted on the 
pack of the book with thick paste. Some 


people write the name on with ink or good 
gold paint. On a thick book the name 
should go across it fairly near the top, 


while on a thin one it should run up the ~ 


book from tail to head. 
Another plan is to hunt for the title 
of the book among publishers’ advertise- 


ments, and, ce teed, to cut it out and 


paste it on. 


BINDING MAGAZINES 


Preparatory Work.—The year’s num- 
bers of a magazine, for example, may be 
lying unbound upon his shelves, and he 


ges wish to know how to make a volume 


- 


.-.* -*. “7.27 a. ee = 
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of them. See that the numbers are com- 
plete and that they follow one another in 
proper sequence ; lay them on the table 
in a pile to the worker’s left hand, with 
the first number on top. Take up that 
number, remove the “ wrapper ” or cover, 
and cut all the threads, pulling them all 
away gently, or remove the wire staples, 
as the case may be. The staples require 
to be carefully taken out, or they will 
tear the paper; their ends should be 
raised to make them stand upright, and 
then they can be easily pulled out from 
behind. — 
Pull the sections carefully asunder, and 
lay them face downwards in their proper 
order at the right hand. Any coloured 


_~ plates, etc., should be laid by themselves, 


also in order. Any advertisement sheets 
should be removed and kept as waste 





“4 


paper. Probably the last number will 
contain the title page and index, and these 
must be put into their proper places. Be 
on the watch for ‘“ dog’s ears,’ and when 
found, straighten them out. When all 
the sections have been gone through, turn 
them over and replace them at the left 
side as before, with the first number at the 
top. Next, it is necessary to examine the 
folding of the numbers. The better-class 
magazines, aS a rule, give no_ trouble, 
because they are for the most part care- 
fully folded at the start before they leave 
the publisher ; but in many of the cheaper 
- Magazines the folding is carelessly done, 
and has to be done again before any at- 
tempt is made at binding. Thus, one page 


may have a large margin above the head- | 


line, while the next»has a small one ; and 
the tail, of course, will also be similarly 
uneven. As far as possible, these head- 
lines must be brought to the same level, 
and to do this it is necessary principally 
to attend to the head .of the sections. 


‘ 
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‘Perhaps there may be a sheet with a_ 


_ The short sheet must be laid in with its — 
headline at the right level, and the paste 


do not correspond with one another in — 
‘position. F 


the sheet may be very crooked, and must — 


Fig. 18,—Skew Chisel for Cutting Book Edges 


must be carefully attended to is that — 
when the folding is left to chance some ~ 


are easily managed ; but should they be © 
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When a very large-margin is found upon > 
a sheet at the head, cut a piece of it away — 
with a pair of scissors, using the car- — 
penter’s square to keep the work straight. — 


margin much smaller than the rest, and — 
in this case the best thing to do is to 
touch the preceding sheet right in the © 
middle of the fold with a pasty finger. — 


will hold it there. If this were not done, ~ 
it would get out of register when the — 
sections were knocked up. To be “ out 
of register’? means that the headlines — 


5 


The margins at the sides ‘have also to 
be seen to, asthe fold in the centre of 


be straightened. — 
When the crooked- — 
ness is very slight © 
it is sometimes the | 
lesser of two evils 
to leave it alone, ~ 
because altering 
the centre fold will - 
| most likely bring | 
the sewing marks into the inner mar. ~ 
gin. When re-folding a page, it can © 
generally be brought straight if it is held — 
up to the light, so that the worker can — 
see the printing through. In some very — 
carelessly printed magazines the register _ 
of the printing is bad ; that is to say, the — 
printing on the back of a leaf does not — 
lie exactly under that on the front. — 
This makes it impossible to fold the pages _ 
accurately, and the bookbinder can only 
do what he thinks best in such a case. 
The reason that all the above points: — 


of the printing is very likely to be cut 
away where the narrow margins occur. _ 

Plates.—The plates, coloured_or others 
wise, have next to be seen to. If the — 


margins are perfectly straight and square, — 


and the plates are of the right sizes, they | 


crooked or too large, they must be care- — 
fully measured and cut. They have © 


¢ 
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- then to be fixed in their places. The When all the plates are fixed, look over 
_ plates of a book are usually placed on the the numbers to see that the sections are 
right hand, so that on turning over the complete and in their proper sequence. 
pages they appear face upwards. This, Treatment of the Edges.—It will 
now be necessary to proceed as before 
described, making end papers, marking up 
and sewing. After the sewing is done, 
it will be observed that the edges are not 
so smooth and neat as those in the first 
book were, and they will need to be cut. 
Many amateurs take their books to a 
bockbinder’s to be cut after the back is 
glued and before it is rounded, but it 
takes away half the pleasure of book- 
binding to get all the little troublesome 
parts done by a tradesman, and it is 
much more satisfying to overcome all the 
difficulties as they arise. 

With the press already described (see 
3 Fig. 4) and with a large skew chisel (see 
= however, is not a fixed. rule, and a frontis- Fig. 18) it is possible to cut a book very 
piece, for example, is nearly always placed well. This chisel should have a bevel on 
the reverse way. When the pictures are one side only—the one that is uppermost 
printed lengthwise on the paper the ‘ when the chisel is pointed to the left 
_ plates must always be placed con 4 
so that the inscription goes to 
_ the right-hand side of the page, 
= peluchiever way the plates face. 
To fix a plate, lay it wrong 
4 rade up and place a piece of 
waste paper upon it, leaving 
- about 4 in. uncovered along the 
2 _ back edge (the edge by which 
it will be fastened). Have ready 
_ some thick paste, dip the middle 
= finger into it, and rub it along 
_ the exposed edge. Put the plate 
4 carefully into its place, and rub 
- it down to make it adhere. 
x _ If the plates are coloured, 
- some precaution-should be taken 
~ to prevent their sticking to the 
opposite page. Some workers 
recommend rubbing them over 
with french chalk, and others 
that a leaf of oiled tracing 
_ paper be laid on them. Ifa plate 
does stick, do not try force, or 
both plate and page may be hee with the short edge towards the worker ; 
instead, lay a piece of waste paper upor ~ but the other side should “be perféetly 
- the plate, and pass a warm iron over it; flat. If the special. chisel cannot De, 
this will soften the colours and enable obtained, a eee wood. chisel, eek be} 
SS the pages to be safely parted. ground to suit... ; 
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Fig 20. ee ene Book Edges with Plough 








Fina out how much it is aaa 

cut off the leaves of the magazine. 
less that is cut away the better, for small 

_ margins are not so nice as large ones ; but 
enough must be cut away to make the 
-edges smooth. Draw a line accurately on 
the last end-paper aleng the head, showing 
how much is to be cut off. Knock up the 


* head perfectly level, and hold the book so 


‘that the side next to the worker is the one 


upon which there is the guiding line ; 


place behind it, first, a piece of waste 
strawboard and behind that a pressing 
board (the strawboard protects the press- 


o 





os - Fig. 21.—Paring Leather with Shoemaker’s 


Knife 


ing board). In front, lay a_ pressing 

board exactly along the guiding line. 
Lower the book into the press so that the 
pressing board B (Fig. 19) along tke line 
is exactly level or flush with the cheek. 
The strawboard E and pressing board F 
at the back should rise higher than 
the cheek of the press A Cut edges are 
shown at co and uncut edges at D. 

Stand at the end of the press with the 
fore-edge next to the worker and the 
guiding line on the right-hand side. Lay 
the chisel with its shortest side towards 


. the worker, and the flat side on the cheek — 
Start a little way beyond green for the sides. 


of the press.. 
the back of the book to draw the chisel 
towards the worker, letting the sharp 
point pass along the side of the book. 
Repeat this over and over again, being 


* 


The - 


for the covers. 


‘hea ‘ 
content és wit a very little at a time, antl 
the head has been entirely cut throu 
The chisel must be kept very sharp at t a 

edge, and the work must not be hurrie 
by. trying to do too much at a time, o 
the leaves will be torn instead of cut. 
is well to practise on something of n 
value. After the head of the book 
cut, remove it from the press. and mark a 
suiding line on the first end-paper at the — 
tail. Knock it up again and put it into — 
the press as before, but so that the tail — 
may be cut. Afterwards, the fore- edge 
will need to be cut. — : 
- The foregoing directions are cnet 
cnly for cutting with a skew chisel. Wit. 
a proper plough—such, for example, a 
that shown in position by Fig. 1 on a 
earlier page—the cutting is done in- 
direction away from the worker instea 
of towards him, in which case the book is 
put the reverse way into the press. Fige 
20 gives an idea of the ease of the work. 
The cutting being finished, the back — 
should be rounded, and the binding a 
ceeded with as pe cee : 


HALF-BINDING 


So far, only whole binding with cen 
or canvas has been considered. ‘‘ Whole- 
binding” refers to a book cover made 
entirely with one piece of material, That 
may be cloth, leather, vellum, or other 
suitable material. Large books are seldom 
bound in this way, being for the most 
part done in what is called “ half-binding,” 
the back and corners being of one iri fetelee 
and the sides of another. | Leather for the 
back and corners and cloth for the sides" 
are the favourite mixture. But leather is. 
difficult for a beginner to work with, be-. 
cause it has to be carefully pared, or i 
looks clumsy, especially at the edges ; and. 
leather paring requires considerable prac 
tice. Small books look well with cloth 
backs and corners and paper or cloth sides 
of a contrasting colour; for example, 
cream for the back and light Bue Obs 





Half-binding is not more difficult thar 
whole-binding, but great accuracy iS 
necessary in cutting the different pieces 
_ Hor half- bindigg, the book : 






Fal should be ear up in the press with fe 
4 ~ back projecting half-way. The cover is 
then put upon the back very much as in 
~ whole- binding, but it goes only a little 


way down the boards. When the back is 


So satisfactorily covered, the book is re-. 


~ moved from the press and the corners 
covered, the sides being done last of all. 
~The cloth for each side must be carefully 
measured and fitted, so that there is a 
p overlapping where it meets the back 
and corners; there should be a }-in. 
— turn-in at the fore- edge, head, and “tail 
__where it goes over the edges of the boards. 
- Books that have not separate pieces in the 
. corners are more easily done. 
Leather should be stuck on with thick 
paste, not with glue. 
_ There is a kind of leather binding that 
- does not require paring. It is a limp 
:: binding i in which the edges are not Ene 
* in, the leather being merely cut away + in. 
. _ -beyond the thick end-papers that are used_ 
instead of boards. In one instance, a book 
= of this kind was effectively covered with 
_ suéde leather, like that used for gloves, 
but this style is only suited to small fancy 
= books which lie upon a table. Both suéde 
and kid can be embroidered. — 
2 Leather Paring .—Although ee 
paring is a trade in itself, it is work that 
an amateur may find it convenient to do 
‘for himself in a small way. The first 
essential i is to have the knife exceedingly 
_ keen. There are many different kinds of. 
2 _ knives recommended for the work—the 
- French knife being a favourite. 
used by the writer is an ordinary “‘ Jeather 
“knife,” ‘such as that used by shoemakers, 
_ and answers very well for paring margins. 
= A piece of plate- glass, rounded at the 
corners and smoothed at the edges, makes 
an excellent slab ‘upon which to rest the 
‘: leather ; but a piece of very hard wood, 
= nicely smoothed, can be used if more 
-convenient. va - 
Odds and ends of jen hex can often be 
e procured at an upholsterer’s, and these - 
7 do very well for half- binding ; ; they are. 
| left over from the upholstering of leather- 
covered furniture, and as they are too 
2 ‘small to be of any use to an upholsterer, 
_ they can | be pega for a small sum. 
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er akton of the leather will show 
that it is too thick to be used without 
preparation. A. book would look ex- 
tremely clumsy if the edges were turned 
over without being pared ; the parts also 


where the cloth and leather overlap should 


be thinned down, and such jobs are not 
beyond the skill of an amateur after a little 
practice ; it would be different, however, 
if the whole under surface of the leather 
had to be removed, because, if the leather 
is not made perfectly even, every little 
ridge or hollow will ultimately show when 
the binding is finished. 

When the pieces of leather are cut to 
their proper size for the back and corners 
of a book, the margins to be pared must. 


_be accurately marked on the wrong side 


with pencil lines. Hold the leather, flesh 
side uppermost, firmly upon the glass with 
the left hand. Hold the knife handle 


_ with the right hand, stretching the fore- 


finger along the blade so as to increase 
the pressure; lay the blade almost flat 
on the leather with the edge turned away 
from the worker. Should the blade be 
placed on the leather at too great an angle, 
the material will be cut through instead of 
being shaved (see Fig. 21). It sometimes 
facilitates the paring to run a wet sponge 
over the leather. 

The knife must be frequently sharpened, 
and it-should have a very slight “ burr ”’ 
on the side which touches the leather. A 
” is a turned edge, and this makes 


The paring should be done evenly and 
smoothly. To ascertain if the edge of 
a cover is quite smooth, fold it over on 
itself as it will afterwards be turned over 
on the board, and run the finger along — 


the fold, in this way detecting at once any 


thick placé that requires further paring. 
It is an excellent lesson to take to 
pieces some old books that have been 
well bound: Such books bound in leather 
can often be bought for a penny or two 
at a second-hand bookstall ; 
- contained in them is dull or out of date, 
but the binding has a special value to the 
student of bookbinding, who should attend — 


carefully to the methods of sewing, of 
making headbands, and to manv other 


the matter _ 


yr Ser: ? 


% 


134 


things as he gently pulls them asunder. 
Do not be in too great a hurry, or many 
of the details will be missed. The end 
papers should be saturated with water, 
so that theyzmay be peeled off the boards, 


as some of the lessons lie underneath. . 


Thin paste will soften glue. 


FINISHING 


When an enthusiastic amateur book- 


binder has turned out a few nicely bound 
volumes he no longer feels content to 
remain ignorant of the process of finishing 
his work. He would fain put on the 
names and do the ornamental tooling with 
his own hands. What usually deters him 


is the cost of the tools, because so many of 
It is, 


them appear to be needed. 





Fig. 22.—Stove for Tentiag Book-finisher’s 
Tools 


ever, wonderful how many substitutes can 
be found for things that seem to be 
indispensable, and for that reason it is 
advisable to understand something about 


the work of finishing before buying the 


tools and implements. 


Finishing Tools Described.—Book- 


binders’ finishing tools are not-so easily — 


_ picked up in second-hand shops as the 
tools of other trades, probably because 
they usually belong to a firm and not to 
the tradesman himself. If the worker 
cannot afford to buy them new, the best 
way to get them is to advertise in a good 
exchange paper, and the best time of 
year to do-it is in the summer, when that 
particular kind of work is apt to be ex- 
ceedingly slack and many bookbinders in 
a small way are glad to sell some of their 
stock. Old and much-worn tools are not 


worth buying’ the rounding off of sharp ‘ 
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how- 


angles is sure evidence of wear. 


buy tools that have been put out of order “4 





by rough usage and knocking about. — 
Injury to the edge of a wheel spoils every 


impression made by the tool. 


done to the engraving upon them. As 
these precautions are very necessary, it 
is obvious that when obtaining second-» 
hand tools the purchaser should’ always 
have them on approval... 


Stove.—aA stove of some kind is nee 4 


sary for heating the tools (see Fig. 22). — 


proper finishing stove, either oil or fr ata : 
costs well over a pound. A cheap spirit — 
lamp can be made to answer, but it has — 


serious drawbacks, such as the need for 


frequent. replenishing, which ‘interrupts 
_ the work, and the cost of the methylated — 
oil-stove would — 
serve well if fitted with a distributor as — 


spirit. A “ Primus ” 


Drop tools. a 
and rolls, also, should be carefully exam- 
ined. to ascertain that no injury has been — 


described below. A small gas-ring, cost- 


consisting of two perforated metal discs 


Ing a shilling or so, can be adapted to be 
an almost ideal device. A Herdal heat dis- _ 


~~ 


triyutor is placed on the top of it, this 


7 in. in diameter, joined at the edge in 


such a way as to leave. a slight space E 


between them. 


As the perforations in the two plates. 
do not correspond with one another, the — 
heat. becomes evenly distributed over — 
When the heads of . 
the tools rest upon this plate, they are — 
not overheated, inasmuch as they are not ~ 
in direct eontact. with the blaze of the | 
In order to get the best results, — 


the whole surface. 


gas. 
the handles of the tools lie horizontally, 


and it is easy to arrange a gallery of — 
some kind. An excellent one can be ZZ 
made by doubling a piece of strong wire — 
netting and securing the ends together to — 
make a ring, the depth of which will © 
depend on the height of the gas-ring (pro- — 
in.), the diameter being about — 
The scallops along — 
the upper edge where the wire is doubled — 


bably 34 in 
12 in. (see Fig. 23). 


will keep the tools from rolling about. 


The gas supply tube can be passed through - 
the wire netting. This arrangement an-_ 
Swers quite as well as the best finisher’s — 
it is not so neat in appearance, 
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deal table does quite 


press is small and less 
powerful than the or- 


forwarding. It stands 
on the bench or table, 
and is easily manipu- 


mes Ss b bth Fe i 
CPE Teta A 


Ff ia "ly awe eye FF. a es 
Sey. gy Sgn rig m 
ois : . as , +2 
CE g SES 
ty ac f 


‘ < 5 
Spe 


but it costs very much less, and it is 
certainly more convenient than the char- 
coal stove employed before gas became 
the vogue. 

-Bench.—In a See? a finisher has 
the use of a bench, 
but» a strong, steady 


ae welluss-75 
Press.—A finisher’s 





dinary presses used in 


lated. 
made 


The home- 
press shown- 
earlier in this chapter 


by Figs. 2 to 4, with 


its four bolts to be screwed up, is rather 


cumbersome and awkward, but it can be 


made to serve. 


Gilder’s Tools.—A Sider’ s knife is 


useful, but a breakfast knife may be made 


to answer its purpose remarkably. well ; 
select one that is in good order, and not 


_too sharp. A gold cushion costs a few 





* 
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Fig. 24.—Gold Cushion 


shillings, but it can be easily made at. 


home (see Fig. 24). Geta piece of pony 
wood about 6 in. square and about 3 
thick. Lay on the top of it a nae 


square of wadding, and on the top of that. 


a square of good blotting-paper. Finally, 


cover with a piece of leather, putting the 
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rough or flesh side uppermost. The 
writer cut a square of kid with no seam, 
large enough for the purpose, from the 
arm portion of a lady’s glove. 


F illet. — A fillet (Fig. ae is a small Te- 





Fig, 23.—Improvised Stove 
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volving wheel of brass held by an iron 
fork fixed in a strong handle. Any book 
finished with gold tooling probably has 
lines of gilding running along the edges 
of the boards, and these have been made 
by means of a fillet. The lines may be 
thick or thin, or they may be in groups 
of two or three upon the same fillet. 
. Fillets vary in-size, 
one of average size 
being about 18 in. 
long and having 
a wheel of about 
3 in. in diameter. 
A single-line fillet 
costs a good many 
shillings, and not 
much work can be 
done without it. 

Rolls.— These 
resemble fillets, but 
have a_ broader 
rim, and _ instead 
of marking lines 
they reproduce. or- 
namental patterns 
which are cut upon them. They are 
expensive, but the beginner may dispense 
with them. 

Pallet.—This is a smaller tool than 
either the fillet or roll, and its face is a 
portion of a circle (see Fig. 26), and is so 
shaped as to impress the pattern which © 
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or pressed on the work. Any design that 
can be made upon a fillet or roll can be 
cut upon a pallet. The price of a pallet 


ae 


Fig. 25.—Fillet 


is roughly about one-third that of a Ae 


bearing the same pattern cut upon it. A 

simple pallet, with perhaps a couple of 
lines, is useful to begin with (see Figs. 27 
and 28). 


Line. Tools.—These are similar: to 


pallets, but have single lines upon them. 
They are made in various sizes to suit 
the different lengths of line required. 


There should be at least one line tool of - 


the same thickness as the fillet; it_is 


used for finishing off corners where the 


lines meet. - It is difficult to run a. fillet 
exactly to the meeting point. Line tools 
are. among those which an amateur can 


make for himself if he is willing to take © 


some trouble. 

‘Gouges.—These are tools which mark 
curved lines, and are° made in sets for_ 
impressing various curves from quarter to 
whole circles. They are used in patterns 


which combine curved and straight lines 
A beginner can do without 


(see Fig. 29). 
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Fig. 26.— Pallet 


them only if he keeps to— very Sininie 
tooling. 

Drop Tools.—These are made in end- 

_ less variety ; in elaborate tooling, a great 

many of them are necessary because every 

part of a design requires a separate tool 

(see Fig. 30). -For a beginner, however, 


ee 
it bears upon the leather when it is rocked athe: or erst arta selected: are odie 


~ from a building: up of elaborate design a . 


flower placed at intervals at each side of 


enough to start with, and further sets can eB 






- books, measuring the een with dividers, 


letters look than when they are in gold s 


























the smaller the better, are sufficient. — ne 
drop tool is made upon a similar plan to. 
that of an office seal, conse tay oF a piece se 


ee as 
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into a strait oe handle.. ghee 
There is much pleasure to be derived a 


times makes a sents ean or a al 
a fillet line makes an elaborate branch 
and so on. [ok 
LsikeraTiiecee are, St course, an 
absolute necessity for putting the names = 
on books. One set of small capitals is _ 


be added as they are required. Until. 
little experience accustoms one to the —~ 
sizes of letters, it is better to select the — 
desired size - by looking ‘at- the titles 0 
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~ and comparing with the printed letters — 
in a tool-maker’s catalogue. It is sure 
prising how much larger the black printed — ue 


on the back of a book. A set of letters 
with separate handles costs from 10s. 
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as ten figures, two stops, and the sign 
 “&” thirty-nine pieces in all. It re- 
> quires considerable practice to be able to 





2 


: Bay oe es 29 —Gouge Lines ~ 
ee 
2 put the name bf hock quite straight with 
_ the separate letters, and for that reason 


: many amateurs prefer to get a type- 


_ holder and a. sheet of brass type, in which 


case many more letters are HOCEATY. 
Home-made 
 Tools.—Fig. 31 
shows @ group of 
~ home-madetools. A 
and B are a pair of 
small drop tools 









= 


= made of pieces of 
E brass wire filed in 


shape. © shows a- 

pallet, and p and £ | 
_ two line tools of dif- 
ferent sizes. F and 
3 G are a pair of gouges | 
made of half-tubes 
pet ae pOrese: _The- line — 










wire is SES in vari- 
ous Sizes, poms being © 
as coarse aS } in. in- 
_ diameter (11 B. W.G.). 


Two or three _tools 


Fig, 31. 


% ae aiseful: 
= be used in many ways; 
a ‘made with a gouge may be ended 
2 
e 


They wakes spots which can 


off with a spot in such a way that it 
becomes a scroll. Three spots impressed 
together’ in shamrock form make a 


ata “ =a 
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foancniea for many pretty designs; and 


so on. This tool of brass wire is the 
easiest of all to make; it merely re- 


quires one end_to be filed to a point 


C9, 


t 


Fig, 30.—Drop-tool Patterns 
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which is driven into a handle, while the 
face at the other end requires to be filed 
flat ; the part projecting from the handle 


is about 14 in. long. The top should be 


filed off perfectly flat, smooth and even, 
and the slight roughnesses left by the file 

-should be removed on an oilstone. The 
angle between the face and side is usually 
rather sharp after filing, and this must be 
blunted and made quite smooth, as a 
sharp corner would cut the leather. 


“Fy 
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Back: fidisher's ee of Home-inade’ Tools 


On a very coarse piece of brass wire a 
cross or a star can be filed—a file, care, 
and patience being the chief requisites 
for this job. 

Gouges and line tools can be made of 
odds and ends of strong brass sheeting, 
such as-can be bought at any brass 
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engraver’s ; as these are only waste pieces, 
enough to make a dozen tools can be got 
for afew pence. Half-tubes are occasion- 
ally to be had amongst them. Very nice 
handles, provided with a brass collar or 
ferrule, are to be had from a penny each, 
so the outlay is not great. When brass 
tubing is not to be had, brass sheeting 
can be hammered into semicircular shape. 
The filing must be carefully and neatly 
done, so as to leave each togl of even 
thickness the whole way across. 

The line tools should have the face with 
the slightest curve, so that they will rock, 
and all sharp edges or rough places must 
be rubbed off on an oilstone. 

Gouges, as a rule, are used for very fine 
lines, such, for example, as the stems of 
flowers, and it is convenient to have a 
good set of them of different lengths and 
curves. They should be filed on “the out- 
side of the curve so that a bevel brings 
them to the required fineness. A beginner 
could start very well with one set of let- 
ters, one fillet, and the home-made tools 
mentioned above. Other tools might be 
added one by one, as they are required, 
‘such as a few flowers and some small 
leaves, which can be used in very many 
ways for building up designs. 

Some receptacle for the safe keeping of 
the various tools should be provided. If 
the tools are knocked about together, the 
working faces are soon injured. 


BLIND TOOLING 


The amateur should begin with some 
blind toolmg upon an old book of no > 


special value, in this way learning how 
the tools are used. The worker will pro- 
bably have (or can buy very cheaply) a 
few old books plainly bound in cloth and 
leather, which are of no value as far as 
their contents are concerned, and these 
will serve very well for experiments to 
_ determine the weight of pressure neces- 
sary and the proper heat of the tools. By 


the time their covers are almost hidden> 


under a heterogeneous mass of impressions 
the worker will have learnt-a great many 
useful lessons, and be ready to begin some 
_ simple blind tooling on a useful book 
having a cloth cover. It is not wise to 


Soa >s aN - A Inge f= Ce = Cera cA ous i on Te 
Da, [ ~ ’ . bald ae 


THE AMATEUR ‘MECHANIC Pr 


-very loudly it is too hot, but if it does 
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attempt gold dealin until some skill and 
certainty have been ~ attained in the use 4 
of the tools. ; = 
Before starting work it is necessary to 4 
gather together everything likely to be ~ 
wanted. Attend first of all to the bench — 
or table. Place it where there is plenty — 
of light, and see that it is firm and steady. — 
The stove should be in order, ready to — 
light. Prepare a shallow vessel, such as _ 
the lid of a tin, with a small pad of wadding at yy 
and pour clean water on the pad, workings a 
the latter till it becomes quite saturated. — 
This wet pad is to test the heat of the — 
tools. A small piece of leather is neces- 
sary to clean the tools on, and it may, 3 
for convenience, be secured, flesh side — 
uppermost, to a board. Some people use — 
the side of the gold cushion for this — 
purpose, but it is better to have a separate - 
leather for it. Make a small piece of — 
wadding slightly greasy with olive oil; — 
merely wipe the oily cork of the bottle 
with it, because it should not be very — 
greasy, and then rub it to work the oi 
into it; keep this at hand. Collect to- — 
gether the dividers, pressing tins, waste 
paper, strawboard, a small flat wooden - 3 
rule of a cheap kind, and some scraps — 
of old linen. Light the stove, and set 
the wheel of the fillet, and a line tool of — 
the same thickness, to heat. ig 
Place the book on its side witha press- 
ing tin under the upper board. Take the — 
dividers and screw them up to the width a 
desired to be left between the Iine round — 
the margin and the edge. Hold the — 
dividers in a slanting position, with the 
hinge next to the worker and the right 
forefinger on the left leg of the dividers. 
Place the right point at the fore-edge of. 
the board about 1 in. from the head, and — 
press the left one down firmly, so that ib 
makes a slight dint where the line is — 
meant to come. Make a second dint © 
about | in. from the tail, and lay the flat ~ 
ruler down close to the left of these dints, — 
Take the fillet off the stove and lay the . 
wheel on the wet wadding; if it hisses — 
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not hiss at all it is too cold; a gentle 
hiss tells that it is the right heat for 
cloth. Run the wheel quickly npen the a 
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leather to clean it, and then grasp the 
_ lower end of the handle with the right 


hand, clasping it with the four fingers 


and thumb. It will be noticed that one 


side of the wheel is flat and the other 
surved ; the flat side should be to the 
feft. Press down the flat rule carefully 
in its place with the left hand, stretching 


the fingers so that both ends of the rule 


are pressed down. Rest the top of the 
handle of the fillet against the worker’s 


right shoulder and run the wheel rather 


- with, the edge of the:rule. - 


heavily on the book cover, and in contact 
- Begin at the 
end next the worker, and run it to the 


¥ CPnor end. 


There should now be a bloat line 
impressed upon the cover, and if it is not 
sufficiently deep the pressure has been 
too light ; 


where it is wished to do so, but it is 
better to err on the short side, because the 
line tool can fill in what has been left 
out, whereas tool marks cannot easily be 


_ removed once they have been put in. 


When such an accident does happen, take 
a piece of linen, slightly wet it in clean 


water, wrap the right forefinger with the 


~~ 


_ wet rag, and run the linen-clad nail along 


the superfluous line; this may possibly 
raise it again, but if ‘the linen is too wet 
it will make a stain. The fillet should be 


on the stove while the correction is being 


made. 


Beginners _ often find it difficult to 


remember to keep the tools hot, until they 
learn by experience that cold tools will 
not do any work. 

Mark the three ‘thar Pe with the 


__ dividers in the same way as the first, and 


run the hot fillet along them. Should the 


fillet be at all inclined to stick, rub the 


edge of the wheel with the greased wad- 
ding. Plan out a pattern composed of 


lines (see Fig. 32), marking the distances — 
with the dividers, and practise working 
the fillet on them. Lines of blind_tooling 


can also be run in much the same way 
with a pallet or line tool, using a ruler as a 
guide; near the end of the line the tool 


_ can*be rocked so that the end of it marks 


if it has gone crooked, the ~ 
_ rule was not held sufficiently firmly. | 
-_ It is difficult to begin and end exactly 
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the end of the line. A beginner often 
finds a line tool much easier to manage ~ 
than a fillet. 

‘Some finishers rub their tools across 
the palm of the left hand instead of on 
the greasy wadding, but this plan. is not’ 
altogether to be recommended to a be- 
ginner, because if it is not done very 
rapidly, or if the tool is too hot, it may 
give a nasty burn; indeed, at first, a 
beginner is rather liable to get little 
burns, until he learns how to handle the 
tools. 

A very good beginning has been made 





Fig. 32.—Line Design for Book Cover 


when a systematic habit has been formed 
of trying the heat of the tool, cleaning it, 
and then running a clear straight line 


neither too long nor too short, neither too 


heavy nor too light, but of even depth 
the whole way along. 

Some of the lines in the pattern may 
perhaps look well ended off with the 
impression of a drop tool. The drop 
tools are heated and tested just as in 
the case of a fillet, and cleaned on the 
leather. It is not good for any of the 
tools to be overheated, but experience 
very soon teaches one how to regulate the 
heat of the stove. When the drop tool ~ 
is ready, look for a sunk mark across its 
shank, this indicating the top of the 
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pattern. These tools are usually made 


_ with a slightly curved surface, and so 


they must be rocked a little to make a 
clear and good impression. Most finishers 
rest the left hand on the cover, turning 
it over so as to be able to steady the drop 
tool with the thumb. Be careful to press 
_ the tool evenly all round ; 
liable to make the impressicn Gecuer at 
one point than at another. 
» For the back of the book phomronona 
_ of the tools is practically the same as for 
the sides, but the book must be firmly 
gripped in the press with the back project- 
ing, in order to make that part convenient 
for work. 
The tail of the book should be at the 
worker’s left hand and the head to the 
-right. The back of the book must be 


carefully measured with the dividers. 
‘Let it be supposed that seven single lines 


are to be run across the back with a pallet 
and that the impression of a drop tool 
is to be put in each space between. Mark 
the places for the lines at the head and 
tail. The head line should be } in. and 
the tail line + in. from the edge. For 
some reason it always looks wrong if 


there is not more space left at the tail _ 


than at the head. Divide the space be- 


_ tween these two into six even portions, 


making a dint with the dividers in the 
centre of the back at each place where a 
line should be impressed. 


should be absolutely straight ; to have 
them slanting looks very bad indeed. 
There are various methods of getting 
them straight. A simple one is to take 
about a foot of some nice smooth twine, 
such as fine macramé cord; and to tie a 
cork at each end as a handle. Stand at 


the end of the press so that the tail of © 
Take 
a cork in each hand, lay the centre of the 


the book is towards the worker. 


cord on one of the marks, so that it lies 


perfectly straight across the back of the 


book, and then saw it backwards and 
forwards a few times, in this way causing 
a faint glossy line across the back of the 
book. The process should be repeated 
on each mark made by the dividers. 
‘There now should be seven | lines marked 
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back of the book (see Fig. 33), 


a beginner is 


back of the book from the wrist only ; the 


- and make an impression of a drop tool 


both exactly alike, so that the bands of 


_ cloth or leather as it revolves upon it, 


It is a matter | 
of great importance—that these lines 


and forwards. 





















in Sa) a way as “to eae the lees and 
keep it straight as it is rum across the 
Another — 
way of marking these lines is to use a 
thick visiting card as a ruler, bending | it. 
to the curve of the back and running the 
edge of a folding-stick along it. ae 

The pallet:should be clasped firmly with | 
the right hand and worked across the 


wrist should be the centre of the workings 
motion. Fi 

‘The second space ‘from: the head of thes 
book should be reserved for the title. — 
Find the centres of the other five spaces, — 


upon each of them. This is a very simple 
way of finishing a book. . Ss 


If binding two volumes of the same book 
it is necessary to be very careful to mark — 


tooling may run across at exactly the 
same level. as they. stand side by side on- 
a shelf. ce 

When making a line with a_ fillet, it. 
should be observed that it is a dull line . 
whereas a line made with a pallet is 
somewhat glossy. The reason is that the — 
wheel of a fillet merely presses down the 


while the pallet or line tool moves along 
it, burnishing as it goes. To make a really 8 
good polish, such as is desired in blind — 
tooling upon leather, the heated tool must 


be “‘jiggered’—a bookbinder’s | term, 


which means working a tool backwards — 
When a finisher wishes to _ 
polish with a fillet, he can do so by insert- — ¥ 
ing a small plug of wood between the fork ae 


and the wheel to make the rotation cease. 


It can then be jiggered, and made to give” A 


_a good polish. Some finishers use a tool 4 


called a creaser for line work. It has a 
heavy handle to rest on the re 
like that of a fillet, but it has not a wheel. — 
When jiggering a tool, a beginner must 
be very careful to keep on -the line, or 
there le be a double i impression. 
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GILDING | E Seed 


Gilding on Cloth. —The book has still 
to receive its title, and this will afford a 
good opportunity to learn euTlinee As t the 
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8 ES is , the easiest place to work on, a aan In order to prevent disaster in handling. 
able: place for a title should be planned the gold leaf, remember not to work in 
or that part-of an old book. It is always a draught, because the least puff of wind 
difficult, without long practice, to put may destroy the fragile leaf; remember, 
the name on a book perfectly straight too, that the leaf will adhere to anything 
with separate letters. Quite the easiest — the least bit greasy. Do not try to pick 
way for a beginner is to place some thin it up with the fingers, because it will 
white paper (very cheap note-paper does inevitably stick to them. Even on freshly — 
| as well as anything) on a piece of waste washed hands there is quite enough 
7 strawboard, and with heated tools | impress natural grease to cause the gold leaf to 


book. This process spoils nothing, and there is no grease on the gold cushion, 
an therefore be carried out without any | give it a slight rub with bath brick ; and 
nervousness to unsteady the hand. Re- - 
peat it—no matter how often—until the hee 
letters are applied straight and nicely — 

spaced. Then the paper is laid exactly 

where the impression is to go on the 

cover of the book, steadied by placing a 

~ weight upon it, and the letters are gone = 
over again “very carefully with heated = = = — . 
tools, this producing an impression of 
the name upon the book cover.. Remove 
_ thé paper, and the cover is then ready for 
er ilding. 

z, _ Two or three articles are necessary for 


oned. First of all there is gold leaf. ApS 
no Se to buy Bold of inferior | se 





Fig. 33.—Simply-tooled Back-of Book 
. ~ Some glair, Soa from the ee ars 2 
an egg, should be made the day before lest the knife blade may have beer 
it is wanted. Break an egg carefully, touched with greasy fingers, it should 
Separating the yolk from the white. The also be cleaned with bath brick imme- 
yolk is not wanted, and a single speck of diately before using. The knife is all the | 
olk in the glair would be detrimental. ~ better for being rather blunt, because a 
Whisk up the white till it froths up quite sharp one would cut the leather on the 
high, leave it for some hours, strain off cushion. | 
_ the clear part through muslin, and bottle — When all is ready, bring the’ book of 
it. This is glair. Half the white of an gee leaf close to the cushion, and transfer 
¢ is quite enough for a first attempt. a square of the leaf to the cushion—an | 
lair does not keep very long, and when operation. by no means so simple as it 
becomes offensive it* should be io looks. Some people lift up the whole 
Saway. ~ book and turn it over on the cushion. 
= "With a campos hair ‘brush apply a coat Another and a better way is to slide the 


letters made on the book cover, and the leaf all along it so that the point 
allow to dry, but not to get hard, before projects at the other side, lift the leaf up 
‘the gold is put on. While it is drying gently, and lay it on the cushion. If the 
ne gold leaf should be got ready, and leaf is crumpled, breathe on the very 
1e letter tools ou pe pean on the centre of it gently, holding the head right — 

- over it, for a sideways breath will only do 


the letters on this as though it were a adhere. In order to be quite sure that & 


of the glair over the impression of the knife well under the right-hand edge of © = 


142 


mischief. If the leaf does not lie flat, do 
not touch it with the fingers, but use the 
knife carefully. A sigh of satisfaction at 
getting the gold leaf properly on the 
cushion may cause the leaf to fly off ; 
and for this reason it is desirable to have 
a guard round the cushion. - 


When the gold leaf is in order on the 


cushion, cut a piece of it large enough to 


Fig. 34.—Design for Book Cover 


more than cover the place where the name 
is on the book. The cutting is done by 
gently sawing it’ with the knife. Rub 
the letters with a slightly greasy pad of 
wadding, so that the gold may stick to 
them. Make a pad of wadding about the 
size of the gold to be lifted, and rub the 
pad on the hair of the head to make it 
very slightly greasy; lay it very gently 
on the piece of gold leaf, which will imme- 
diately adhere to it, so that it can be 
lifted and laid on the lettering, where the 
grease~ will catch it. 
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Press it well into | 


tay 
\ * 
=" ‘ z 2 9 
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its place with the me aici rie Shoulda a 


a broken place have come in the gold, 


breathe on it and lay a new piece on the 


top of it, pressing it home as before. 


Next it is necessary to go over the 1 impres- ss 


sion of each letter again with its own 


heated tool, and when all have been suc- 4 


off with a linen rag eich afterwards witha 
a very soft piece of indiarubber. Examine” 


the letters carefully to see if they are all a 
The chances are that — 
some gold may have got scraped eff with — 
the edge of a tool or that the worker 
may have inadvertently pressed the gold — a 
_on a wrong place, so that it comes where _ 


bright. and clear. 


it is not wanted. In-the latter case the | 


judicious use of the point of a penknife — a 
may remove the extra gold. In the — 
- former case the letter may be again coated 


with glair and a fresh piece of gold put 
on the top of the bad letter ae tooled — 
as before. 


Before any certain work c can ie sonata e. 


plished, the finisher must have acquired — 


- the knack of dropping the tool se 


and accurately upon the desired spot, and © 
with a proper amount of pressure. 


and then the gold does not adlrere. If 
the impression is not sufficiently deep, _ 


-and has to be gone over a second time, a 


there is danger of a double impression, 
which. looks very bad. A tool must not 
be overheated, or-it will burn the cloth — 
or leather, or at least it will dull the gold. — 


Self-possession, quickness, extreme neat- 
ness and accuracy are the qualifications — 


needed to make a good finisher, and aye 
they are qualifications which take much — 
time and much practice to acquire. 

The name has still to be put on the: 
back of the book. To do this, the book — 
must be put into the press with the head 


slightly raised so that it will be con- — 


venient to work at it standing at. the 
end of the press. Prepare the place as. 
before with glair; leave it to dry, and 
then rub it with the greasy wadding. 
Measure very . carefully the size of the 
‘space and the size of the letters with the 
dividers, — calculating accurately how to 


space them. Suppose the title consists of 
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‘The — a 
tool gets cold in the hand of a slow worker, — ; 
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letters must. not be crushed together in— 


but one word—“ Byron,” for instance. 
It must go a tiny bit higher than the 
centre of the space to look right, and the 


such a way that there is a great space 


at each end. Lay on a piece of gold, 


- measure at each side where the top of 


_ knife as a guide. 


¢ > 


- it right in the centre. 


the letters should come, and just above 
that mark a line in the gold with the 
Find also the centre 
with the dividers and mark it. Take R 
(the middle letter) off the stove and put 
Then take O and 
next N, placing them to the right of 
R. Put Y to the left and last of all the 


PB. By starting in the middle and work- 
ing to either side, there is every likeli- 


hood of putting the name evenly in the 
space. An observant person can learn 
a great deal about putting titles on books 


by studying those in his possession. 


- When a title contains many words the 
more important ones are usually put in 


~ the rest. 


the largest type. Small words, such as 

of,” “ the,” “ for,”* ete., are often given 
a line to themselves, in smaller type than 
These, however, should match 
the style of the other letters, because a 
mixture of styles does not. look well. 
The author’s name is usually put in type 
a degree smaller than that used for the 


-_ Important words in the title. 


As a rule, the lines in a title are of 
different lengths. One, for example, that 
occupies three lines does not look well 


if those three lines are all of exactly 


the same length. The long lines look 


_ better with short ones between. 


The title of a book can be arranged 


upon paper for the back, just as described 


for the side of the book. The impressioris 
should be arranged on a piece of paper 


long enough to reach the press or pressing 
boards at each side of the book. 


It 
can then be secured to these with a little 


thick paste so that a: will not become 


displaced. 
A beginner who soe with only one 


: set of letters cannot follow all the above 


rules, but when he comes to purchase a 
second or third set he should see that 
these match the first in style. \ It is only 


those who can have four or five sets 
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the line to be gilt. 
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of letters who can afford to have a 
mixture. 

Elaborate gold tooling is rarely put by 
hand on a cloth-covered book, but occa- 
sionally lines of gilding may be added 
with a fillet. 

_To put on gold with a fillet or roll, cut 
some gold leaf into convenient strips, 
heat the fillet as usual, and clean it and 
run it quickly on a piece of slightly greasy 
leather ; then run on one strip of gold after 
another as it lies ready on the cushion, 
until there is a complete circle of gold on 
the wheel. Then run the gold-covered 
fillet, using considerable pressure, along 
Of course, every 
part of the binding to be gilt must be 
previously prepared with glair and then 
rubbed with a greasy pad to make the 
gold adhere. 

When the tooling is finished, it greatly 
improves a cloth-bound book to rub it 


over with a thin coating of bookbinder’s 


varnish. Various recipes are given for 


-making this varnish, but it is much better - 


to buy it ready-made. It is applied with 
a small piece of sponge.. | 
Tooling and Gilding Leather.—The 
tooling of leather is much more interesting 
work. As a rule, in hand work, cloth is 


only given a very small amount of simple 


blind tooling, it being generally out of 


keeping to do elaborate gilding upon it. 
Tooling upon leather may be much more 
elaborate, due regard being paid to the 
nature of. the book itself. Even half-. 
bound books. often have a considerable 
amount of gold upon their backs. 

Tooling upon leather requires a great 
deal of experience, because different 
leathers demand such different degrees of 
heat ; what would burn one kind would 
be just right for another. Cloth takes a 
hotter tool, as a rule, than leather. For 
cloth there should be a gentle hiss when 
the tool is laid upon the wet pad, but 
for some leather the tool should not hiss 
at all. A beginner should jealously 
guard all the scraps of leather left over, 
and use them for experimenting upon, 
and so learn the amount of heat neces- 
sary for each kind. Another difficulty in 
leather work is to gauge the proper amount, 
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of preparation necessary for each pieee may “he very hard and difficult 

of leather, some leathers being porous _ tool. 
and others non-porous. Morocco is non- ~~ In the case of hard leather, it becain 
- porous, and needs only to be washed over easier to tool if a clean sponge is wette 
with paste very much diluted with water, in water and passed over its surface. - 
left to dry, and-given one coat of glair. should not be wiped in any way, as th: 
Porous leathers, such as calf, sheep, or would make it streaky; if it is left to 
‘russia leather, require to have thick paste itself, the leather will likely absorb tl 
well rubbed into them as a filling, this moisture in a very short ELS leaving 














Fig, 35. —Elaborately 7 Tooled Book-cover Design formed by Repeating ot 
~ Simple Elements s : Fe 


ics ne washed off with a sponge wetted merely damp. Only relatively cool too 
in clean water. As soon as the leather is should be used with damp leather, as it 
dry, it should be coated with size, and burns much more easily than the dry 
when the size is dry the book should be material. All the beautiful blind tooling — 
glaired one or more times, as may be in which the tooling shows up glossy and — 
necessary. _ dark against the untooled leather is done — 

There is yet another thing in which — by - careful management of the wet — 
leathers differ, and that is in the amount leather. It requires a great deal of $ 
of pressure necessary to make a proper practice to do this blind tooling with — 
impression upon them. Some leather is one uniform dark colour appearing over | 
Soft and yielding, while another kind the whole Boas. : : 
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= hese directions see “sifaple enough, 
but, for all that, many-years of experi- 


ply them to each particular piece of 


i est results. 
_ Yor practice, it is an Seecelicat plan to 


learning how to manage the various 


if ‘they were the boards of .a_ book, 
er \easuring and marking them with divider 


nt the fillet lines along the margin. 
he space > 


zes of the tools and the way it is de- 
gned to space them on the cover. These 
encil lines should be used as guides for 
mpressing the various tool marks which go 
> form the pattern. - 


the book cover with a tiny speck of 
ste at each corner, and the design can 
hen be blind tooled through the ] paper. 


blind tooled with a home- made line tool 
x and a spot tool. 


nes marked with a folding- stick, or it 
ay be planned out upon ‘paper. To 


pon long lines with a line tool, allowing 
me, without making uneven places, and 


‘design such as this gives great practice 
| dropping a tool accurately upon a 


beginner takes some time to acquire. 
a ‘he design may be varied Pe ae a 
small leaf instead of a spot. 

__ Size has been mentioned as a necessary 
m Eaterial for preparing leather. It can 
be made as follows: Simmer gently to- 
her for about an hour 1 pint of water, 
OZ. of isinglass, and, a teaspoonful of 


; Fe: ~ = 
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es 
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‘ence are necessary before a finisher can. 


ather in ‘such a wey. as. to. get the 


“AML over desis can be planned aa on 
aper by ruling four lines on it to repre- 


It should be. all care- 
fully measured with dividers and the - 


SO it is slow work to gild in such a way. 


iven spot, an accomplishment which a_ 


? DING: — 


over oblong pieces of strawboard with 
aste cloth or leather, and to use these 


ols, working upon them as carefully as 
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sauteed alin Strain the liquid through 
-muslin and use warm. 

- The foregoing instructions should enable 
a beginner to add a little simple tooling 


to the books he has bound for himself. 
_ That they pretend to describe the whole 
art of tooling and finishing is not for a 
moment to be imagined, for large volumes 


could be written on the subject. As it 
takes years of constant work to turn a 
tradesman into an expert, an amateur 


must not expect that by spending a few ~ 


_hours occasionally he can learn to do 


and folding - stick ae keep — the: design | 


anything at all noteworthy. The work, 


however, is very fascinating, and it is 


well worth while.” Fig. 35 represents an 


-example of advanced work, which, how- 


ever, in its elements is of quite simple 


inside these can then be 
divided with pencil’ lines ‘into- oblongs, 3 
squares, or diamonds, as may suit the- 


nature. 


Cleaning Book Covers.—To clean up. 
calf or morocco covers of books, the follow- ~ 


- ing method may be employed. Procure a 


ws 


When the design i is = 
tisfactorily arranged, it can be fastened ~ 


piece of Para rubber ; 


hard, square edges produce scratches on — 
the covers. With this rub over all the — 


gilding on the backs and sides, gently at~ 


first and a little harder aiterwards ; this 


should make the gilding clear and bright. . 


“Now prepare some paste- water, mixing 


Fig. 34 shows a design which can. be: 


ld the design it is advisable to have a - 
let: It is very difficult to put gilding - 


only a short piece being done at a_ 


flour with water till it is as thick as good — 
milk, and apply this with a sponge. 
Wash over the leather, taking care not to 
touch the cloth or. gilding, 


To clean the cloth sides, beat up in a 


dish the white of an egg until it becomes 
a solid mass of dry-looking froth ; allow 
this to settle into a clear amber-coloured 
liquid, and with this wash over the cloth. 
Have plenty in the sponge and work 


quickly in a circular motion, taking care 


- properly beaten up, the parts of the book — 


-not to go over the same part twice. For 
some cloths a weaker solution must be - 
used, so add as much water as will make 
twice the quantity. If this glair is not - 


‘to which it is applied will when dry have 
a nasty glaze which will turn white and 
so spoil the appearance. 

To remove scratches in morocco, if the 
skin is not broken, damp the part with hot 
water, and beat with -a clothes-brush, 
holding it by one end and beating with 


if this is not soft,— . 
heat it over the fire or gas flame, for — 


& 
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the point of the aot this will raise the 
grain, and, if the scratch is slight, it will 
be hidden effectively. If not, while still 
damp, with the point of a fine needle 
carefully lift the leather in the ‘scratch, 
working with the grain, and afterwards 
damp again and use the brush in the 
way already advised. : 

If the skin is broken, pick up withethe 
needle all the edges of the scratch on both 
sides, rub in a little thin paste, and lay 
down the edges, using the needle so-that 
each little-piece may be carefully replaced 
in position. Rub off any surplus paste 
with the sponge. 


First, it will be ference to remove all 


_ the brasswork, and wash it with-or in a 


strong and boiling solution of common 
washing soda until all traces of lacquer 
are removed. As each piece is taken from 
the soda water, it must be thoroughly 
swilled in clean water and then dried near 
a fire. Where corrosion has fairly set 
‘in, rub it first with finest emery-cloth, 
continuing until all the corrosion_is re- 
moved. Remove the marks of the emery- 
cloth with Monkey Brand soap or similar 
substance. The finishing touch may be 
given with a little rouge on a soft cloth. 
Lacquer is best obtained ready. mixed, 
and should be appliedewith a large camel- 
hair brush, the work being heated before 
_ the lacquer is applied. The long rods 
can be slipped on the spout of a kettle, 


and if the water boils quickly the heat 


will soon be sufficient to allow of the 
lacquer being applied. Dip the brush in 
the lacquer, and squeeze out all surplusage 
by drawing the brush across the edge of 
the basin; then, with steady, light strokes 
of the brush, work up the desired colour, 
Do not handle until cold. The small work 
can be placed on a hot-plate and then held 
in pliers while the lacquer is applied. 
With regard to the ironwork, thoroughly 





THE AMATEUR ‘MECHANIC 


When dry go over it 
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with the needle, stroking where necessary 
in the direction of the grain of the 
morocco. 
For calf, instead of the Gees = 
brush use a bone folder or the handle of a 4 
tooth-brush. Damp the part first with — 3 


hot water, rub on a little paste with the 


finger, and rub well with the folder, taking 

‘care to keep it flat or more marks will be : 
made. Wash again and allow to drys 

Repeat the operation if necessary: Tig 
the skin of the calf has been broken, — 
the method of pasting down must be © 
‘employed, using the folder instead of thes 
brush. a> = 
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a shavehook or other tool, then rub fe 
the j iron perfectly smooth with fine emery- — 
cloth. Make a quantity of one of the — 
following mixtures: (1) Ivory black and — 
shellac varnish. (2) Melt 4 lb. of asphal- _ 

tum, and, add 1 |b. of hot balsam of © 
copaiba, and when mixed, thin down — 
with hot oil of turpentine. (3) Grind — 
ivory black very smooth with turps on he 
marble slab with a muller, and add copal a 
varnish till the paint is of the proper 
consistence. Apply the varnish by means _ 
of a camel-hair brush. About three to ce 
five coats must be given, each coat bere - 
dried in an oven heated to about 300° F., 
and if possible the heat must be predualies ; 
increased, but not to such a point as will 
calcine the paint. Polishing is done by 
rubbing down with a piece of felt dipped 
in tripoli or very finely powdered pumice- 

stone. Towards the end of the rubbing — = 
add a. little oil, and-when the work ap- — 
pears bright and glossy, rub with oil only. — 
Finish off with a soft cotton or silk duster. — 

An amateur can often arrange with a — 
cycle enameller to stove the work for him. — 
Good air-drying cycle enamel is the best. "7 
substitute for the stove-dried japan var- — 
nish when an oven is not available. «9° — 











a " Doors are made to shut, windows to 


& open.’ 

_ without banging, pushing, or scraping ; 

and open without having to pull or strain. 

It is a common trouble for windows to 

_ be difficult to open, the cause generally 

. Eh aing that paint has stuck the sashes 

: fast. The dusting or cleaning previous 

‘to painting a window should be very 
_ thorough, as otherwise the paint may 
-remain sticky for years and be constantly 
- giving trouble. Sticking most often occurs 
_at the upper part of the casing where the 

_ top sash closes, or between the bottom 

rail of the top sash and the top rail of the 

lower one. It is well to have windows 
open as much as possible for several days 

"after being painted. 

In cases where the two sash rails across 
the middle of the window are stuck to- 
thine it is often possible to separate 

z them by forcing the point of a screw- 

_ driver or chisel between them. They 

part with a cracking sound. If that is 

_ not sufficient, the tool may be* inserted 
an inch or so down at the side of the sash, 
where the cord is, on each side. If that 
does not free the sash, the tool should 
be driven in under the sash at one corner, 

_ from the outside of the window, and then 

: at the other corner, so as to prise or lever 
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it up. If it is not convenient to get at - 


, it from the outside it must be done at 
the inside, but it will be necessary to 
drive the point of the tool into the wood 


S of the lower sash rail, unless the casing 
<e 
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: Easing and Draught- 
ing Windows and Doors 


They should shut with ease, 
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proot- 








bead is taken off. The same applies to 
the top sash, but it is rather more awk- 


ward to manage. 

Careless use of the screwdriver or 
chisel may result in damage being done 
to the woodwork. To avoid the risk of 


this when freeing sashes that are stuck 


together, and in cases where the stick- 
ing is not likely to be very great, it is 
better not to use pointed tools, but to lean 
a piece of batten on the bottom rail of 
the top sash and to strike the other end 
of the batten a smart blow with a hammer 
(see Fig. 1). The shock is frequently suf-_ 
ficient to overcome the resistance. | 
. Having freed the window, to prevent it 
sticking again the sticky paint should be 
rubbed with a rag and turpentine, or it 
may be scraped off and the places rubbed 
with black-lead and tallow. 

A properly balanced sash should run 
quite easily, even if it is a large, heavy 
one. . Large windows are usually glazed 
with plate glass, and sometimes, when 
they get broken, they are re-glazed with 
sheet glass for the sake of cheapness, 
but afterwards they give continual trouble 
unless lighter sash weights are put in. 

The accumulation of thick paint owing 
to repeated coats causes windows to 
work stiffly. The best remedy for this is, 
obviously, to clean off the old paint 
before re-painting; but, in the mean- 
time, if the sashways are examined, any 
lumpiness or rising will show rubbed, and 
may be scraped level and rubbed with 


‘ : 


soap. If the sash is G0 tight ee ey . 


the division beads and the casing beads, 
the latter may be taken out and planed. 


~ on the inside or let back a little to give the 


“~gash to run easily and prolongs the. life” : 
Soa top: rail. 


sash more play. 

oil the pulleys occasionally. It helps the 

of the cord. | = eo 
When windows~are too loose, they 


rattle and are draughty ; the remedy is 





; Ging ok Fane ie “The , 
must be screwed on at equal 


according to the width of the sash, 
that the force in lifting can be app. 
Saar 


In any case, it is well to. 

















from the lower. corners, from 6 in. to 10 


ebess oie =e ‘The - sash~ 
“There are ee ada q 
pattern shown by Fig. 5 will aoe pull 
down pee past: the. lower sash unl 
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Fig. anes Tare 
‘Top Sash with a_ 
Smart Hammer-blow 


Fig. 8.—Malleable-iron 2 
Sash-fastener 


to re-adjust the beads or to insert draught. 


proofing slips, these being thin wood | 


_beadings edged with felt or rubber (see 


Figs. 2 and 3) which are fixed with small — 
screws to the beads, the rubber edge 
being against the sash framing. These 


_ slips are useful for any kind of windows 


or doors, and act as “ silencers ”” for 
_ banging and rattling. 
It is an advantage to have ! (aaah 


lifters ’’ and ‘‘ sash rings ”’ for conveni- 


ence in opening windows, and to. avoid 


into the rail. 


is easily seen for hooking, but is s 
















etd ‘The oe (Fie. 01 is iiade to 8 ane 
A’ pole-hook (Fig. 7) is 
required. for pulling down and_ ‘push 
-up the top sash, and if an. ordinary cu 
hook is put at, ‘the edge of the windo 
framing to hang | it on, it will always be 
handy and out of. sight behind the 
tains. The type of ring shown 1 by 


times objected to. as catching the : 
when | cleaning the: ‘glass. For wi 














poet cotoken® erasieneis as there is 
anger of breaking” the glass. Of the 
s of different patterns of fasteners, 
of the best and cheapest is- that 
mn in eee 2 ee 8. IES is of malle-- 


“Big ‘AL. pace Pin on 
Ventilation Board 






Fig 9. eget = . gs EA 
tilation Board aie 15. ie of | Door ane 
for Simiow- _ Draught-proofing sae 


Fee 





ae a ee ae eoatie® on. any. kind 
~ of fasteners, a point to be observed is 
a that when the catch is closed it should 


of the two sashes. If brass screws are 
used they will be the more easily: removed — 
_ when anew one is required. Pag 

- Where an open window is objected to, 
But an. upward current of fresh air is” 
desired, the lower sash may be sup- 
ported open by a piece of board, the 
_ Space between the two sashes then serv- 
ee ing for_ ventilation. The board should 
ge? in. - to 6in in. wide and 1 i in. thick, je 


oe 3 










down upon it. 


Se 12 = 
= Draught-proof- 
Sena Fig. 14. = Drcushe 


} lation Board 


_ eliminate any. crevice ‘between the rails _ 


athe ee of the lower sash rail, and 


' should have its edges planed slant to 
~ fit (sée Fig. 9). - 


It is placed: in between 


the beads, and the lower sash closes 


may be put at cach end, or slips may be 


- screwed on, as in Hig. 10, to make the 
ends of a thickness to fit between the 
The board is 
put in place or taken out as required, — 
and sometimes it is convenient to have — 
— two dowel pins on the lower edge, about 


beads of the sashways. 


6 in. from each end (see Fig.-11), to fit 














































proofing Slip on 
Edge of Door 











Fig. 10.—End of 
Ventilation 
Board. to Fit 
Between Reads 





- Fig, 13 —Thumbserew 
sastenet : 
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tom casing bead. Sometimes a ventila- 









tion board is required to be permanent, 


_ and in that case it should be the thickness 
of the sash (usually 2 in.) and without 


pins, slips, or bolts. It should not allow 
of slits through which fierce draughts 
can come, and should therefore have 
rubber draught- proofing tacked on the 


“edge, as in Hig. 12, and the tacked edge 


may be painted. The boards should, of 


corresponding holes just behind the bot-_ 


To secure it, a small bolt — 


course, be painted to correspond with the 


- woodwork both inside and outside. 


When a ventilation board is in place, 3 
the fastener on the sash rail is useless, 


but thumbscrew fasteners (Fig. 13) may 


_ be fixed one at each top corner through 


thé lower sash, into the lower corners of 
the yay sons These fasteners are often 
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put to windows in addition to the oe 
ones, to give extra security. 

Doors that will not properly close or 
open should first be examined at the 
hinges. If they happen to be loose they 
may require larger screws or the holes 
to be plugged up and the same screws 
re-inserted, and the door may then be 
all right. But it may stick at the closing 
edge. In most cases it is not necessary 
to plane off the painted edge. Ii there is 

a space of fin. or so at the hinged edge 


the door may be taken off and the hinges - 


let in a little deeper; or, if absolutely 
necessary, the back edge may be planed. 
In many cases the closing edge cannot 


be planed unless the lock is set farther 


back, which involves altering the key- 
hole. 

When the lower edge of a door requires 
to_be planed or sawn to clear a carpet, 
it should be marked accordingly and 
then taken down by removing the screws 
from the post side of the hinges. for a 


Removing Bottle Corks and Stoppers 


Removing Corks.—For removing a 
cork that has fallen right into a bottle 
a string or wire loop is often used ;_ insert 
the loop, invert the bottle, and, the cork 
being in a likely position, pull the string. 
A special appliance for the purpose is 
easily made from wire about 7; in. thick. 
Two or four wires are twisted together, a 
loop made at one end, to serve as handle, 
while at the other end the wires: are 
opened out and bent to form small hooks, 
all pointing inwards. 


down. The cork then falls between the 
- hooks, and may be withdrawn. 
To remove a cork broken. off in the 


neck of a bottle, two thin blades can — 


_ sometimes be slipped in—opposite one 
another and between the cork and the 
bottle—and the cork removed by a com- 


bined» twisting and pulling motion, the 


blades being tightly gripped. 
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It is pushed into — 
the bottle and the latter is turned upside 
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thick carpet sopiotimnes about 4 in. has to. 3 
be sawn off, and: if the carpet does not 
“ draught-— ag 
becomes necessary. ‘There ares 
several makes to be had from most hard- _ 
ware stores, with instructions on. fixing — 


come right up to the door, a 
excluder ”’ 


them. When the draught space is but 
slight, the ee es may be - Boe 
on. 

In some cases it is necessary to put 
proofing on three edges of a door. The 


tube of the pr6ofing should be about ~ 


ltt CLR Ae 
saree se ie 






‘even with the inside corner: of the door — 
edges and tacked on as shown by Fig. 3 
14 (p. 149), so that when the door is. es 
closed the tube will be jammed, as in a 
Fig. 15 (p. 149), to close up the opening. 
‘Unless it is neatly put on, it spoils the — 
appearance of a well- finished door, but — 
when well done and painted to match s 
it does not look bad, even on a whe ii 
enamelled door. = 
A later chapter will explain now to = 
renew the cords of sash windows. — 2S 
ee 
= 
a) 
ia 


Rewovuig Ricppere Place a, tema ae 


drops of olive oil between the stopper and — 
the mouth of the bottle or jar, then stand — 
it in a pan of cold water ; heat the water — 


- slowly until it is nearly boiling, then allow — 


to cool. Some of the air will escape from 
the jar on heating, and the oil wall be | 
drawn in when the jar cools down. again. 


If the stopper is not yet loose, apply side a 
pressure to it with the thumb, and tap 


smartly but not heavily with a piece of © 
wood. Do not put the jar into hot 


water, or the glass will probably crack ; 
and do not use metal in place of wood, for 3 
tapping the stopper. | re 
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Another method is first to make tee re 
jar cold, and then to warm the neck as _ 
Bey as possible—say by friction with © x 

a strip of cloth or by wrapping round the ~ 
neck a rag that has been wrung out ings 


hot water. 
glass ray, loosen the stopper. 


en 


“The sudden expansion of thes | 









Barometers: Renovating 


and: Making © 
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THs ‘barometer, as its name implies, surface was about 30 in. above that of the 
ee for its action on the weight of mercury in the dish. In this apparently 
_ the ne Saeed which varies under unimportant fact originated that simplest | 


Fig. eas a icant Mereury by Squeezing through . Fig. 2.—Shaking Mercury down a 
ae Ey eel ; Barometer Tuke 


| “different. conditioue: Torricelli, in 1643, ~ yet a useful of scientific instruments, 
discovered that when a long glass tube, the barometer. 

sealed at one end, was filled with Types of Bavomiciese OF the forms 
mercury and then inverted, the open of the mercurial barometer in general 
end being: placed in a dish of mereury, use, the “cistern,” the “ Fitzroy,’ and 
the column in the tube amc until its the “‘ Wheel” are the best known. 
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as it consists only of a siphon tube, with 


a scale to mark the rise and fall of the 


-. mercury. It was introduced by Admiral 
Fitzroy, who also immortalised the quaint — 


a 
ZA 





Fig. 3.—Fitzroy Barometer 
couplets which appear on the instru- 
ments bearing his name: “‘ Long notice, 
long last. Short notice, soon past, and, 

* Quick rise aner low, foretells a a stronger — 
ee sblow.; <3 = 


_____ The cistern barometer is reliable, but 


| is not so often met with as the others. EB 
_ In this pattern the tube is inserted into 


oe be. Baeeey is perhaps the pee 


value, except: to cover part of: he lor 


‘ agate 

































a sginiiad reservoir, which 
the lower end by. a diaphragm 
leather. — ae 

The wheel - ance. is a fami 


‘figure i in inost. homes, ug is not abs 


aug in its TROP AARHISS and. for | 
reason the hand moves ‘a-small distan 
one way or the other, when “the case 
the barometer is tapped. ‘This i is t 
most elaborate of the — ‘mercurial baro- 
meters in common use, and generall 
possesses, in addition to the usual cireu. 
dial and spb pe a hygrometer, whic 
seldom HOT ES 2 “ Warranted. COREE *% 
and a ‘convex mirror, “which: <i n 
~ stretch of case | ~ which hides the 30 
tube. 2s See 

In recent years, the ricrsanal Db: 
meters have been largely superseded — 
the aneroids. The great advantage 
these is their Sionebilite the tube of 
mercury. ebanie zsiebied aN a | thin me 


San ane 


~ hausted. - ae : : 

Renovating Fitzroy Barone 
Fig. 3 shows the commonest form of 
Fitzroy barometer. In this p 
“instance it will be seen that the mercu 
in the tube is divided by little air bubbl 
aoe is a common. Sse fault, genes 


To ie “this ight tts Snill 
necessary to proceed in the folloy 
manner. First. remove ‘the top, of 


‘three ‘screws; then uae es bare 
on its back, being careful not to s 
any of the mercury, and slide out the 
glass front. The three thin brass strap: 
that hold the tube in place are fasten 
by little brass nails. These may 
levered up a short distance with the aid. 
 pocket-knife, and then taken out wit 
small pair of pincers. Straps. and 
being put in a sate place, lift out S 
tube, holding it at each end. If the ~ 
-mercury looks dirty it should be: remove d = 
from ue wake and seated Se 




























To empty the. ftibe ahs ‘mereury in her 
ub should first be poured into a saucer. 
=: holding | the tube in a slanting 
e direction, gently shake the remaining 
ercury down into the bulb.. Keep on 
doing» this, with an end-to-end move- 
eae Pye eS aus into the saucer, 
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ragile clean the meroury.- take a ee 
ean linen handkerchief or a piece of new 


the mercury into it. Now gather up the 
ose part of the handkerchief or leather 
with the left hand, allowing the mercury 
to pull it down into a kind of bag. ae 
this firmly just above the mercury, i 


_ the right hand, as shown in Fig. 1 (p. 154), 
~ and move the hand slowly downwards. 
The mercury, being unable to eseape 
chief or leather, and pours into - ‘the . 
~ saucer in a little silver cascade. 
__-The tube should now be- cleaned — as 
ar as possible, and the mercury replaced. 
To do this, empty the saucer of mercury 
_ into a small, clean cardboard _ box- lid, 


corner, os the lid. Tee 
—>--Now press the Ania. over Poke ieee of 


he poses s down into the tube. This 
Ea OR must be repeaved until the 


z 8 bubbles yall gradually mone upwards, 
until at last there is a continuous column 
of mercury i in the tube. : 

__ Before refilling a tube, it is prea ae 
Bee tO” heat both tube and mercury suffi- 
3 ciently to get rid of every trace of moisture. — 
_ The mercury ~ should not be allowed to 
_ come in contact with metals of any kind, 
as it has a great affinity for them, and 


Be: is only removed from. them with some — 
ae difficulty. PE Bate! Poe 
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a ae The case of the hacen arise now ta 
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well dusted oat, and the glass cleaned. 
. In Sees the he, ia the ¢ case at a 







washleather, lay it in a saucer, and pour ES 


the bend of the thumb and jerenngee of =. 


upwards, filters through the handker- 


e bulb, as in Fig. 2 (p. 151), and shake ~ es | 





‘light fae to avoid the possibility of air 
_ getting into the tube. 


Before screwing | the case together the — 
should . be _ set, 


instrument — 





mass ae Bigs 4,—Cistern Barometer 


standard a reliable barometer. _ The regu- 


lation is effected by pouring mercury 
into the bulb until the correct height on 
: the scale is reached. 


Renovating the Cistern Barometer. 


—Of this type of barometer little can be 
oe that has not already been. said of 


. Bee s 


a 


using as 


154 


the Fitzroy. The height of the mercury 


is adjusted by a screw (see Fig. 4) which ~ 


presses on the leather diaphragm ; the 
cistern is usually hidden from view by a 


wooden cap, sometimes screwed on from 
the back, and sometimes fastened by a 
couple of hooks. . In the latter caseit will 
slide up about 4 in., and then lift off. 

_ The scale is engraved on either ivory 
or brass. Little can be done to improve 


discoloured ivory, but a badly tarnished 
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brass scale can be restored to its original 
condition by re-plating and coating it 
with a transparent lacquer to prevent 
tarnishing. 


Figs. 5 and 6.—Front and Back Views of Wheel Barometer - 


In ordering a new tube for this kind 
of barometer the dimensions should be 
carefully given, as the tubes vary con- 
siderably in different instruments. The 
best plan is to take a rubbing with a 


piece of heelball on a long strip of paper. — 


This should show the entire length of the 





b Es for these barometers: are 
ag poe sent out with a. 


are attached works quite 


7) or 
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a RES of the hole which takes the cistern. 
Renovating Wheel Barometer.—To 
ee ‘remove - -the tube of a wheel Us 
pas _ (Fig. 5), open the door at 
a _ the back ree Fig. 6), lift 


secure the tube. Clean 
ie the. mercury, if necessary, 
_- in the manner already 
described. "New tubes — 


- pair of floats, and a short | 
length of glass tube for 
the right-hand float. to 
- move in. See that the 
_ pulley to which the floats 


freely, and that the hand 
-. does not touch the glass. 


‘ ‘groove | in which the tube fits, ane also the ; 





be inndied very carefully, as it is easy to 
damage it through inexperience. The 


diagram (Fig. 8) makes clear the principle 


on which it works, and incidentally shows 





- Jn fitting new thread to 
~~ the floats allow one turn | a 
— round the pulley for each. 

-in- opposite directions, otherwise the 
pulley will be unable to move more than 
_-a short distance either way. 

If the hygrometer—known i in the ae, 
mabas © damp and dry ’’—the level, 
the mirror, is- missing, a complete new 
one, including the brass bezel, should 


be obtained. In ordering it is necessary 


to give the diameter of the holes, as 
most wholesale houses stock two or 
three sizes. If new bowed glasses are 


needed it is better to send the bezels and 


have the glasses cemented in. 


Before replacing the tube, the case of 


‘the barometer should be overhauled and 
“put in good. order. If, as is frequently 


found, it has been devered with a treacle- ~ 


like coat of dark varnish, this should be 
scraped off and the case french- polished. 
All the brass- work, including the dial, 
-roust, of course, be removed before this 
is done, and if any of the dials are badly 
tarnished they should be re-plated, The 
brass bezels, too, should be cleaned, and 
coated with a good. yellow lacquer. ~ 
Renovating Aneroid Barometer.— 
The aneroid barometer (Fig. 7) is a 


: delicate piece of mechanism, and should ; 


Fig. -7.— 


hand 4. 


Mechanism of Aneroid Barometer 


how a very small risé or fall *: the. top 
of the vacuum box is, by a system of 
long and short levers, converted into a 
considerable movement of the hand. It 
will be seen that, with a decrease of the 
atmospheric pressure, the top of the box A. 
-and the strong, spring B rise simultane- 
ously. A long rod ¢ is screwed to the 
edge of the spring, and communicates 
its movement to the short arm of the 
pivoted:lever p. To the end of the long 
arm of D is fastened a fine steel chain E, 








Ulli ! 


Fig. 8.—Section through Mechant sm of 
Aneroid Barometer 


which passes partly round and is secured 
to the pulley F, whose axle carries the 
To keep the pulley in a state of 
tension the hair spring H is employed, 
and this carries the hand back when the 
chain movés in the direction of the 
arrow. 
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To examine an 
‘The 
hand, being pressed on tightly, can gene- 


= rally be removed with the thumb and - 


finger, but sometimes something in the 


nature of a lever is required. Unscrew. 


the dial and lift it off, and it will then be 


an easy matter to take the movement out 
The greatest enemy of the 
- aneroid barometer is damp, so look first, aq 
at the hairspring and chain, and see if | 


of ‘the case. 


they are rusty. Should the hairspring 


be ‘broken near the stud, but otherwise 
ete: BAROMETER. “MAKING ~ 
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Fig. 10.—Wheel Baro- 
meter with Dial Removed- 


Fig 9.—Siphon 


Paromteter 


and it is best to entrust it to an experi- 


>. 


enced hand. See that all the working parts 


move freely, and that their action is not. 
hinaered by corrosion in the pivot holes. 


The holes may be cleaned by twirling 
a pointed piece of wood in them. The 


lever D should be adjusted so that it moves 
easily with the least possible amount of 
end-play. The screw in this lever regu- 
lates the comparative distance the hand- 
travels in either direction, and must not 
_be altered. 


When replacing the | instrument in the 


aneroid barometer, er 
first unscrew the bezel and_ glass. 


a the recording mechanism, as shown 


= on class blowing).~ 


: _ —flame- cand let someone. blow vigorousl 
in good condition, it may be taken up a 
little and re -pinned. Fitting these parts 
anew is a rather delicate piece of work, 








































“pieces “of ners or metal Sines ar ite “3 
away from the back of the case. __ = 
After fixing the dial, the hand should 
be pressed on firmly at approximately cr 
right position on the dial scale. For the 
final adjustment, for which a good. baro- er 
meter should — Pe: consulted, - eres th \ 


aie or left, as necessary. - 


_ Making a ‘Siphon Bie 


minus float, wheel, “and ios: “rest 
~ Fig. 9. “Tis construction is very simple. 
First obtain a glass tube about 3 ft. lon, 
and 4-in. bore. Close one end in a gas 


or spirit- -lamp_ flame and blow ‘it into 


When the “bulbs ef 
~ blown, the end must be opened out; th 
exact size of the o ening is not importa 
as long as it is large enough to pour in 

the mercury. Next fuse a piece of spar 
glass tube to the other end; this i 

~ simply for convenience in working. Hes 
--the end of the tube, and when fus 

- draw it apart*smartly. ‘By. this means t 
-glass will suddenly taper off ; break it at 
the narrowest point, and fuse it into-a 
neat rounded end, perfectly air-tight 
To test, direct: the end against a ga 


down the tube; if there,is a leakage i 
will at once show. Amore delicate tes 
is to dip the end in water and blow 
Bubbles of air will be seen if the tube i 
not perfectly sealed. To do this. with 
safety, the glass must be annealed. an 
the water made lukewarm. 
Next, the end which has the bulb mus 
Ke bent as shown, with the long limb r 
less than 2 ft. 58 in. “above the shor 
limb.. . ae 
A base must now be une ae wane 
which the tube is secured’ with suite 
cramps, as shown in Fig. 9. On the 
a scale must be placed, 3 j in. long, divi 
nto — vs in. A comparison should 
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oe a “Wheel eWarciecier Ab 
ugh ee barometer above described is 


icing aay eich ae wien isa 
at disadvantage when. the instrument 
ised simply as a weather-glass. 
1 barometer the 
ed, so shah a ‘slight change 1 is easily — 


fiuctuations are 


| 10 ewe the shape of the Fics or 
: nd the construction of the case.. 






pattern the upper end of the tube 
pindeg into a bulb, which must not 
rforated, but hermetically sealed, as 
is to be a vacuum chamber. 
ee is filled, it is secured to the base 
“There is also a spindle, on 
SES alleys 2 in. in diameter, is fixed 
a manner to be described), with its — 
meter ‘perpendicular to the short tube. 
core of iron is. required, of a size to 
enter the glass tube freely, and, 
. in. long, with an eye at one ‘end, to 
ich is attached a gut cord, which passes 
r the pulley and _ is Beaty counter- 
anced by another weight. 
ence must be just sufficient to enable 
the oat dosing: on the mereury AD 





. si ries. in the. hart: leg. * 
= A ee must next be ee 
This een He made of metal, and lacquered 
“Or? _ of wood, carved, fretted, or 
peer ine any” artistic | manner; or it 
w be of ] “paper r pasted to, say, tinplate, He: 
= ornamented — ales any way desired, 
or even left. plain, simply with circles 
iam drawn 2 and divisions qmatkeds, ns finished _ 


ft! 
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To make the body, meee as fice Ss 


First make a full-size drawing. -The body — 
is 3 ft. long, 5 in. wide at ends, and — 
1 ft. wide in the centre. A piece of well | 
seasoned | mahogany, 4 4 in. thick, shoulc. 
be shaped as shown in ‘Fig. 10. The sides 
and ends must be fastened to it, so as to 
make-a shallow box, 2 in.. deep. The 
circular centre will present no difficulty, 


as it can be made up in pieces. The = 


inside need not be shaped, but left 1 in the 
rough. 3 

To make the spindle procure 3 in. of - 
lsin, square steel rod; heat it to a dull 
‘red, and let it cool slowly, to “draw its 
temper ” —that is, to soften it. Bore a 


anid large enough to tum up a "pulley 
2 in. in diameter, into which drive the 
- piece of softened steel. Centre the spindle 
and place it in the lathe, and turn it on 
the pulley, as shown in Fig. 11. 

A bracket must next be made of stout 
brass, as shown in Fig. 12, a being a side 
view and B a front view. At the upper 
end of each limb of the bracket is a V- 
slot, to take the bearings of the spindle. 
The shoulders on the spindle will prevent 
its displacement. ‘Two holes are to be- 
drilled in each limb to receive the ends 
of a loop of wire which spans the slot, 
so as to prevent’the spindle from being 
thrown from its position.. The outside — 
end of the spindle is squared down with 

a shoulder, on which is fixed the index 
face in the same way as the pointer 
of a clock is fixed. Having secured the 














Fig. 2. — Bracket to Carry Barometer Wheel. 


spindle in its bracket, it must be pened : 
‘to the back, so that the spindle is in the 
centre of the circle. 

Two blocks must be screwed to the 
back | of the case, of sucha height that 
when the tube is laid» on them the’ 
centre of the bore of the tube shall be 


> 
=, 


place, 
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parallel with the Rave on the apinale 

The tube may now be secured with 


_ strips of copper or brass bent over it and 


screwed to the blocks. 
The dial must now be fitted. = in its 


through the centre of the dial. The lid 
of the case, having a. central opening 
10 in. in diameter, must be neatly fixed 
with burnished-headed brass screws, the 
holes- countersunk to receive them, care 
being taken that the position-of the 
screws is carefully spaced out. A rebate 
must be made on the inside of the lid to 


- - receive a plate of glass, which can be 


secured in its place with small cleats 
glued on. The outer edge of the circular 
opening may be rounded or chamfered. 
An opening may be made in the bottom 


_ of the front, and a small spirit-level let in 


on the inside, and a thermometer may 
be let in in a similar manner at the top 


of the case. 


row i 


When every part has been nicely 
adjusted, the front and dial can be 
removed, and the tube taken out for 
filling with mercury. One method of 


‘doing this has already been described, 


and another will receive attention later. 


When the tube is filled, the exact posi- 


tion of the points of the dial (“ Fair,” 
“ Change,” etc.) will have to be deter- 
mined by reference to a good barometer. 
All that is necessary is to turn the dial 
round until the index finger points to 


the same conditions as are indicated by 


the standard. 
Sometimes a small hole is drilled through 


the glass, and a small button is secured in 


the hole, with an index finger attached 
to it. The button is turned until the 
index is coincident with that on the dial 
any change which may have taken place 
will now be shown. 


In this kind of -barometer a certain - 


amount of friction has to be overcome, 
and also there is the risk of the weight 
becoming stuck. It is necessary some- 
times to give the instrument a slight 


tap with the finger, as the jar will enable 


the weight to free itself from any impedi- 


_. ment, and fall to the level of the mercury. 


The meray. S must be absolutely pure ; 


> es 


seeing that the spindle passes. 


paper in the form of a grocer’s sugar bag, — 3 


dross is left, it is not pure enough. A 


- impurities will be left. behind. 


' however, be that this means aall: not be ~ 


apply heat. The heat must be cantly 4 
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it so ronal sites mike combination pith 3 aks 


a . 


other metals that there is. always - a= 


danger of impurities being present ; and 


it is evident that, in proportion. as the 3 
mercury is mixed with other substances, ss s 
its specific gravity will be altered, and, ~ 
consequently, it will not register accu- i 
rately ; also, being less fluid, it will have — 
a tendency to stick to_ the tube, and — 
so fail in sensitiveness ; in addition, the “<9 
surface will become tarnished, so that — 
minute differences in Hoent will not be 
easily read. pier en ae 
To obtain absolutely pure’ mercury, he 
should be distilled ; but the amateur can — 
seldom do this conveniently. To. festa 
it he should twist a piece of writing- — 





























leaving a pinhole at the point, and pour — 
in the mercury, holding it over a vessel = 
to receive it. As the mercury flows out, 
if it leaves no stain or dross on the paper, — a 
it may be considered pure; if, however, 


piece of good, clean, and stout chamois — Bes 
leather or a clean, strong linen handker-  _ 
chief should be procured, and the mercury — ae 


The pores of thé skin will allow the e 4 
mercury to flow out, whilst the dross and y 


A method of filling the tube with | 
mercury has already been described;  — 
but it is not the only one available. -It i ig a 
better to use a straight tube as the subject 
of a first experiment; see that it is — 
perfectly clean and dry. Tum it with ~ 
the open end up, place a funnel with a ee 
fine point (the funnel ‘may be of glass — 
or one made of writing-paper) in the . a 
tube, and fill it with mercury, when it will> 
run in a fine stream. The mercury will ~% 
be stopped in its descent by a ceehioneea 2 : 
of air that will get imprisoned ; possibly ; 4 
a few gentle taps may serve to destroy the 3 
equilibrium and liberate the air... It i may, — 


sufficient, and -it will be necessary to 
applied to the portion of the tube con-— : 


taining the air.. This will be caused to s a 
expand, and so pass away: as. babies it 
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_ of mercury has carried down air attached. 
to its surface. 
seen to adhere to the surface of the glass ; 
for air, like water and other fluids, has — 
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Ee upwards by the weight of the surround- 
- ing fluid. 

ee When all the air has been expelled, 
al place _ some mercury in the reservoir. 
With the finger cover the open end of 
the tube, invert it, and sink it whilst 
covered in the mercury contained in the 
BCs reservoir. Now, when the finger is re- 
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_ bodies. 
heat must be applied, when they will 
_~ liberate’ themselves, and will be forced 


pW her the tube is filled, the surface of 


“ i the mercury will probably appear to be. 


_ pitted with small air bubbles ; the stream 


A film of air may. also be 


tendency to stick to the surface of 
If any air bubbles are to be seen, 


moved the mercury will descend in the 
: tube and flow into the reservoir until 
the height of the column of mercury 


in the tube, measured from the surface 


of the mercury in the reservoir, will be 
- equal to the weight of the atmosphere. 
_ When the atmosphere becomes heavier it 
will press still more on the surface of 
the mercury which, finding no resistance 
at the other end of the tube, will naturally | 
ascend until the weight of the column of 
mercury is again balanced by the atmo- 
- sphere. 
sphere is lessened, the mercury: descends 
- until balance is again restored. 

_ If the open end of the tube is now 
closed with the finger or by any other 
_ means, 


When the weight of the -atmo- 


and the tube-is reversed, the 
mercury should fall to the bottom of the 


~ tube with a definite click, or knock against 
_ the end of the tube. 


If there is no definite 
sound there is.a cushion of air in the end 


of the tube, which must be removed by | 
_ the means already described, as a perfect 
Vacuum, so far as air is concerned, must. 


be procured in the tube. 
When the tube is correctly adjusted, it 


can be fixed in the case, and the wheel, 


the hands, the balance weight, and the 
cord fitted. 

Making a Clyeetine Barometer.— 
The glycerine barometer or weather 
glass about to be described consists 
briefly of the following: A half-pint 
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ale bottle with screw-top is about one- 
quarter filled with glycerine, in which a | 
little magenta or other transparent colour 
has previously been dissolved, and a 
piece of glass tube is fitted (the joint being 


air-tight) through the screw-top of the 


bottle so as just to dip into the liquid. 

If a little air is forced into the bottle the 
glycerine will at once rise in the tube, 
and, provided the joint is air-tight, the 
height of the column will be found to vary 
continually aecording to the state of the 
air. The principle is not quite the same 
as in the mercurial barometer, although,. 
of course, it is allied to it. The glycerine 


standing in the tube above the level of 


the glycerine in the bottle is supported 
by the extra density of the air inside the 
bottle. That air, slightly compressed, is 
forcing the glycerine up the tube against - 
the opposing weight of the air outside 
acting upon the open-ended tube, and 
as’ the weight of the. outside air varies - 
with weather conditions, etc., the height 

of the column of glycerine standing in 

the tube will vary also. Contrary to_ 
the mercurial barometer, the heavier 

the atmosphere becomes, the lower will 

the glycerine sink in the tube. Any liquid 

would answer instead of glycerine merely 

to demonstrate the principle, but the 

glycerine has advantages in practice. 

In constructing such a barometer, first 
make the box or case (see Figs. 13 to 15, 
p- 160), using wood about % in. thick. 
The inside measurements are 94 in. high 
by 44 in. square. Nail the two sides, 
44 in. by 9% in., to the bottom; and, 
having shaped the back, 13} in. long, at 
the top as shown in Fig. 13, and halved. 
and screwed to it a piece 3 ft. long by 
12 in. by 3 in. as shown in Fig. 14, it can 
be nailed to the sides and bottom. Next 
make the top of the box, Fig. 15, and 
temporarily fix it in position with 1} in, 
No. 8 japanned round-headed screws. 

Next make the scale stick, and nail it 
to the back stick with a few long panel 
pins or shoemakers’ rivets. The scale 
stick is 4 in. by 14 in., and 34 in. long. 
with the top end rounded off and the 
bottom cut square and flat, so as to fit 
nicely to the top of the box. The scale 
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lines and house should be ‘made Sielors ea pune “heavy nes “heing it 
the rod is fixed. The scale is divided at 8}, 17, and 254, thus dividing the s Ae 
into inches, with shorter lines for. halves into ‘four equal pé parts. The lines are bes 
-" see: g made in waterproof indian-ink, using — 
mi ruling pen and square, and the figures 
and lettering done with a small camel- _ 
hair brush and well-ground, quick-drying — 
- dead-black paint; but before doing this 
work, the wood should be rubbed with : 
piece of cloth moistened with gold-size 
a = CUnee SS ee ee oe 
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as shown i in Tie, Ad. 
~The following — nates will 3 now of 
required. for he barometer : = ae 40. 


diameter ; an fadterabher stopper, 3B 
~ external - diameter with a ;%-in. hole | 

the centre ; 3 oz. of glycerine, and a smal 
~ quantity of magenta crystals 
SSS SSS a packet. of aniline dye. 
: ; ‘Grind. down the top of— 
ale bottle to where the scr 
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fill ze with the ee eae 
~ ‘Phen. damp the rubber stop 
ma force it pee that vai 
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atone rae a Fatal tuft 
~ eotton- ‘wool fixed i in the cen 
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| _ the stopper into the bottle wit = 

——— 7 Sw a careful twisting motion, allow-— 

Fig H See Ss ng at least } in. of the t 
ae to dip into the get N 
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seamtess einen any See 
do, but if none is at hand dis- — 
solve a piece of sealing-wax in — 
a small quantity of methylate 
ae When the varnis 
. es quite hard blow down the tt = 
Fig. 15 : Fig. 16. at into the bottle, which will cause — 
Bie. 13 to 15.—Glycerine = Hanging © the glycerine, when the mouth — 
Barometer me Bigte 2's 18 removed, to rise in the tube. Sy 





> Fig. 17.— 
Index Clip 








ice sronid es been tale of an ordin- 
ary barometer, and if this reads very high 
the glycerine should have been made to 
stand fairly low. If the glycerine stands 
too high, any overflow can be watched 
for during stormy weather and_ then 


“too low the instrument will never be satis- 
factory. Place a few drops of paraffin 
_ oil on the top of the glycerine column to 


= protect it from dampness, and a small 







_ top of the tube to keep out the dust. 
comes Attach the front of ihe bos with screws, 





oS teh 


4 insert the bottle in the box, pressing the 


— mixture all round the bottle, so that the 


= glass tube comes lightly in contact with 
the centre of the scale stick. The tube 
_ is fastened to the scale stick by means of 
two staples of thin copper wire pressed in 
2 with the fingers. 


fix ed with ee round- headed Screws. 
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Want properly applied, window trans- 
flat. First clean the window thoroughly 


has been added, 
~ traces of grease ; wash again with plain 
water, and wipe dry with a clean cloth. 
Next, if necessary, trim the sheet of 
_ gelatine- coated paper bearing the design 
to the exact size required, seeing . that 
the edges are straight and the pattern 


ae a effectively displayed. Then take a sheet 


eof glass a little larger than the paper— 
“if nothing better offers, one may be tem- 


_ porarily abstracted from a picture frame - 
= —and lay the paper flat upon it with the 


e side that is to touch the window upward. 
— In many cases both sides of the paper 


are adhesive, and either‘side may be used. 
ss pebonge gonuy all over vith just end 


ese ye 7») SS ag. . 
ete Ta. ee foe 









2 easily remedied ; but if the glycerine is 


piece of cotton-wool, quite loose, in the 
~ be useful. 
some "aged round the 


ee bottle to prevent sudden changes of 
_ temperature affecting | ‘the working, and. 


The top of the box is 


- water, 
-parencies should ‘be perfectly even and_ 


with water to. which a little ammonia — 
in order to remove all - 


The index is made with a piece of tin 
4+ in. wide and 2} in. long, bent to the 
shape of Fig. 17. This slips on the side 
of the scale stick and, being very easily 
shifted to any position, will be found 
very useful to indicate in which direction 


the glycerine column is moving. Three of 


these indexes should be made ; one to set 


-at night, one at morning, and a third for 


registering maximum of sudden rises.’ 
A few hints on reading a glycerine 


barometer, which is much more sensitive — 


than the wheel mercurial barometer, will 
A change of from 4 in. to 6 in. 
in the height of the column from day to 
day is by no means uncommon. Ordin- 


_arily, the glycerine will move up and 


down the centre part of the scale. When 
it rises above the 84 mark, the weather 
will be stormy and wet : and whenever 


-it falls and keeps steadily. down at 25 or 


lower, fine, settled weather will prevail.- 
Usually the glycerine will rise during the 
day and fall during the night, as warm 
air is lighter than cold, but these regular 
changes, Deing’ ae can be allowed. 
202 in the predictions. 
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Sapanue: Window str aaparencies 


seeing that no part is missed ; 
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wet the window well with tepid water 


also. 


Without delay, raise the paper __ 


and apply to the window. Lay a picce < 


of clean white blotting-paper over. it, 


and, with a soft cloth, smooth it down 


~ carefully from centre to edges, rubbing ~ 
well into contact, taking care that no 


air-bubbles are left. between paper and. 
glass and noting especially that the edges 
are firmly stuck. If these instructions 
are faithfully followed, the paper should 
dry free from all unevenness, and should 
simulate stained glass, whichever side’ it 
is seen from. The advice usually given 


is to wet thé window alone, but this is a 


less satisfactory plan than the preceding, 
as small portions may become dry before 
the paper’can be rubbed down, and the 
latter consequently peels or blisters. 


=~ 


‘Making and. Erecting 13 
a Swing oS q 





In constructing the garden swing shown 
by Figs. 1 and 2, the sizes of the timbers 
can be slightly modified to suit the 
material available, and, if desired, round 


timber can be used, except for the sills and - 


struts. Oak is the best timber, but sound 
fir could be substituted, preferably creo- 


soted, and it is best that the Areosoting — 


should be done after the various parts 
are cut to length and fitted. Otherwise 
the skin of creosoted fir is cut through, 
and the untouched fir exposed to decay. 
If constructed of fir and not creosoted, all 


the parts below, and for the first 6 in. 


above the ground line, should be tho- 
roughly tarred, and the upper portions 
treated with four-coats of paint. 

The sills A are 7 ft. by 5 in. by 5 in., 
but, if obtainable, two second-hand rail» 


way sleepers may with advantage be 


substituted. (They could, if desired, be 
_ made of concrete reinforced with old i iron, 
gas barrel, etc., with wood grounds let a 
while the concrete is soft for convenience 
in securing the struts.) The two posts 
are 11 ft. long by 6 in. by 4 in., stub- 
tenoned to the sills and to the head, 
which is 6 ft. long by 6 in. by 6 in. The 
upper surface of the head should be 
curved to throw off rain, as shown at B. 
The four struts, c, are each 6 ft. long by 
4 in. by 4 in., with oblique tenons to the 
uprights and the sills, and further secured 
with strong coach screws and washers as 
shown. Two pieces of strap-iron, 2 in. 
by $ in., each 3 ft. long, are formed to 
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Trenches as narrow as possible, say — 


should be 


have been previously fixed. It will be 





~ 


Sen ; tf 
- 

* 

x 


shape, holed {68 SIX 2-in. shouts Screws © 
and fixed to further secure the head 
(see Fig.~1), 2 
It will be found EAaenionls when all iM 
has been fitted, to leave the fixing of the 
head until the uprights are in pee 


- 


x 


2 
ay 
1 ft. 6 in. wide, should be dug, the ground a 
being taken out to the required depth — 
only, and a level bottom made. -When — 
the uprights are in position and the head ~ 
fixed, the excavation should be filled — s 
in, taking care to return no large stones, 4 
and thoroughly NS as the flings 
proceetis.> ae 

The hooks in Fig. «1 are shown. to ae 
larger scale by Figs. 3 and 4, They are . 
made from ?-in. round iron bar, shouldered, - 
screwed, and: Rite with eee ee a 
nuts, and fixed through holes previously 
drilled 2. ft. apart. Corkscrew hooks, — os 

which are shown in Figs. 5 and 6, can be 
used if preferred, in which case they 
fixed so that in elevation 
(Fig. 1) they appear as in Fig. 5. 

The manilla rope is 3 in. in circumfer- 
ence (nearly 1 in. thick), 15 ft. being. — 
required, It is spliced round the thimbles 
as shown in Figs. 3 to 6, through which — 
thimbles the wrought-iron rings, of 3-in.~ 
round iron and 24-in. internal diameter, 


q 


noticed that the rope must be passed — 
through the holes in the seat before the _ 
second end is spliced. An alternative 1s _ 
to make large knots to the rope on the : 
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- under-side of the seat, the rope to each end 
of the seat being a separate length. If 
- splicing is beyond the worker’s skill, the 
end of the rope must be secured by 
binding with strong new string for a 
distance of several inches. 
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seat should not be more than 1 ft. 6 in. 
from the ground. All sharp arrises | 

should be taken off, and the corners of 

the seat rounded. All ironwork, unless 

galvanised, should be either japanned or 
—painted. 











Fig. 7. —Underneath Plan 
; of Seat 


Fig, 8.—Baby’s Swing 


The seat, an underneath view of which 
is shown by Fig. 7, whether of oak or deal, 
should be planed and varnished. It is 2 ft. 
by 7 in. by ? in., strengthened at each 

end with a piece of 4-in. by 4-in. stuff, 
fixed from the under-side with four 1-in. 
stout screws with countersunk heads as 
shown (Fig. 7). The centre of the rope 


holes should be 1 ft. 8 in, apart. The 


7 
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me | Ry 
© Figs. 5 and 6.—Corkscrew 
; Hooks 


A BABY SWING | 
A baby’s swing is easily put together if 
Fig. 8 is followed. The seat is made from _ 
beech, say 1 in. thick and 15in. by 15in., __ 
with a 4-in. hole through each corner. — 
Four, ropes are passed through these 
holes, and stopped by knots underneath. 
~The other ends are spliced or tied, two to 
each upper rope. Eight wooden spindles, 





bored from end to end with $-in. le to 

~ allow the lower ropes to slide “through, are 
passed on as shown. Eight cross-bars, 

~ hored near the ends with 4-in. holes, and 
strung on—four between the two sets of - 
spindles and four above them—will com- 


~ Section 
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Fig. 14.—Ash 
Handle for 
. Giant Stride 


aa 


weight will be found sufficient to prevent 









Through 
cast-iron 























pieces ae aval in ‘ples is _ ed 
but that is not usual, as the child’ 


slipping. The four lower ropes should — 
join the two upper ones about ‘1 in 
above oe sate the eras me 


2 pada: ee 
_a frame of the — 
kind already 
described, but 
ese for indoor — 
“use, two places 
are found in 
the ceiling so 
that when 
hooks are 
screwed in 
they. will enter 
the wood of 
_ the joists, and 
not mer ely 
hold by the 
plaster or the — 
lathing. By 
driving a fine 
: DES into’ the 












Figs, 12 and 13.— 

- Plan and Eleva- 
tion of Hook} 
Plate — 
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Fig 10. Plat. of Giant Stride. 











es ruben the 
swing from 


~ frame. | 
| ropes must be 
hung by metal 
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plete the swing. The cross-bars and 
_ spindles must be of beech, oak, or other 
hardwood, or they will be apt to split — 

and lead to accident. The cross-bars 
“~ ean be 2 in. by # 


If the seat-guard is not considered deep _ 


more cross-bars.. Knots can be made 


above the seat-guard to keep the cross- - apply. soa 


Piet loops for which = ee 5 ane 
GIANT ‘STRIDE ae 


in. by 15 in,, and the ~ in elevation by Fig. 9 and plan by Fig. 10, 
_- spindles 1 in. in diameter and 3 in. long. . the remarks already made with - _regar 


enough, add four more spindles and four © 











eyelets sie 


In eonstructing the gan: stide: hou 


to the advisability of using oak or cr 
soted fir below the ground level, or oth 
wise ‘thoroughly anes these parts, date 
























The eae ‘is Seog stoneted of two pieces 


as 


~-out of 4-in. by 4-in. stuff and 5 ft. 9 in. 


coach screws to the spar and to the 4-in. 


pieces of 4-in. by 9-in. stuff, each about 


ends being carefully fitted round the foot 
_of the spar, securing it more firmly than 
if the small stub tenon only were used. 
A yellow Norway spar, 21 ft. long, 7 in. 
in diameter at the top and about 9 in. 
in diameter at the foot, will be required. 
The bottom should be sawn off perfectly 
true and stub-tenoned as just mentioned, 

and the portion of the spar under the 


part of the spar is usually seraped and 
varnished, but four coats of paint on the 
cleaned or wrought. surface is an alter- 
_hative. sets 

=A cap Ol: cast- iron, Sehown in section 
sat Hig. 11, ‘is required for the tops: Ete 
= should be carefully cast of 4-in. metal, 
= with a hole 11 in. in diameter « centrally in 
Pe the top, and with a few holes for counter- 
ex sunk screws for fixing in position when 
se the upper end of the spar has been cut 
= away to fit it. The Gap should be es 
aa -in white-lead. 





Ek Abe ‘The hook- ae is of wrought-iron, as 
shown in Figs. 12 and 13... The centre- 
part of the plate is 1} in. . thick, and the 
SS six hooks are forged to 1 in. in diameter 


ae 


7 and to the pares eroyit: The hole, 2s in. 





Scraps ate eines: celluloid aeecaiscd 
2 in amyl acetate make a good cement for 
eS celluloid. Often — two celluloid surfaces 


may be strongly joined merely by wetting 
ae < . them with the above-mentioned solvent 
Ba: and pressing them together. — 


a 


_ equal: earls of ay acetate and acetone 





ING AND ERECTING A SWING = 
ea i in. by 9 in. by 9 ft. 9 in. long, halved 
_ - together at the crossing. Four. struts 
long, fixed with oblique tenons and_ 
by 9-in. pieces, are required. Four short — 


eis long, are also required. These are . 
fixed in position as shown in Fig. 9, the 


: ground thoroughly tarred. The. exposed 


A mixture of. 


in diameter, must be drilled central. 
centre-pin is of wrought-iron, 14+ in. in 
diameter and 1 ft. 3 in. long, and is 
slightly tapering and slightly jagged, as 
Fig. 11. A tapered hole, commencing with 
a 14-in. bit and finishing with a 1-in. bit, 


should be bored vertically into the end 


The - 


of the spar, and into this hole the pin is © 


driven, a tight fit. 

To prevent splittimg, either-in fixing 
or in use, the spar is bound with about 
10 ft. of l-m. galvanised hoop-iron, 
fixed with 14-in. clout nails at about 2-in. 
intervals. The upper end of the pin is 
screwed for a hexagon nut, which is pre- 
vented from working loose by a small 


din. pin fitted through a hole above it, 


as shown by Fig. 12. All the ironwork 
should be well painted, and the centre 
pin and plate thoroughly oiled when 
erection is complete. 


For the six ropes, 15 ft. of manilla, 3 in. . 
- in circumference, 
- It should be spliced to thimbles and 


is required. for each. 


rings as shown in Figs. 3 to 6, for the top ; 
-and spliced round turned ash handles 
-1 ft. 3 in. long and 14 in. in diameter, 
turned up as shown in Fig. 14. Special 
attention is directed to the groove for 
the rope, which, though slight, will be 
found sufficient., If the splicing is done 
very tightly to a dry rope, the handle 


can then be hammered in, and exposure 


to the weather will draw the rope quite 
tight. Thus, by drying the rope, a new 


handle can be inserted when renewal is 
necessary, without going to the trouble — 


of re-splicing. 


. SCelluivia and Film “Gomenté 


—is often ca as a solvent for celluloid 


in making cinematograph-film cement. 


-“ Non-flam,”’ film, which resembles cellu- 
loid in appearance, is best cemented with — 


a solution of pieces of the “ non-flam ” in 


used with great care. 


chloroform, a substance that should be = 


Window and Green- 
‘house Glazing 





Tools.—The tools required for re-glazing 
windows are few, and the skill necessary 
is not great. When failure in re-glazing 
does occur, usually it is due to the faulty 
cutting out of the old putty; the glass 





Fig. 1.—Hack Knife 


presses here and there on the old lumps, 
thus setting up an irregular strain, ulti-. 
mately cracking the glass. The right tool 
for cutting out the hard putty is a hack 
knife, which consists of a steel blade with 
a piece of leather on each side to form ‘a 
handle, as shown in Fig. 54, p. 35, of this 
volume, and by Figs. | and 2 on this page. 

The blade is thickened at the back as in 
Fig. 3, and the knife is used by holding 


Fig. 2.—Section Fig, 3.—Section 
Through Handle_of Through Blade of 
Hack Knife Hack Knife — 


_ the sharp Sire against the putty, ai 
tapping the thick back with the hammer. 
The only other special tool required is 
a glazing knife resembling Fig. 58 (p. 35), 
and shown by Fig. 4 on this page; _ this 
is stiffer in the. pee than the ordinary 
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tensively used for horticultural work. 


; Pinel ese are 15 02z., 


ifs hilt ae 
se Yoel a ear 


| ne: ee 


) 


zs 
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ate knife, but otherwise is identical. a 

with it. bp 

Cheap as both of these ae are, they 4 

can both be easily improvised, the hack — 4 
knife out of an old file, and the putty © 

knife from a broken table knife. y 


The Glass.—Common sheet glass sold A 


is of foreign make, but the best is British, = 
which is obtainable in three grades, known ~ 
respectively as “best”? (suitable for high- a 
class work), “ seconds ” (the quality in 
general use for all-round work), and — 4 
“thirds” (suitable for cottage propor e 
a 
“Sang 
“fa 
wy 





Fig. ate Knife _ 


etc.). Except. for ipvcia ounce conserva- 
tories, frames, and other horticultural work, 
any quality below “thirds” would nardly 
be satisfactory. Foreign sheet glass is ex- 


Sheet glass is described by the weight — 
in ounces per square foot, and the general — 
21 oz., 26 oz., and 
32 oz.; but it can be had thicker if — 
desired. Except for ‘inferior work, it is os 
probably more economical to use nothing — 
lighter than 2i-oz. glass (about 75 In. a 
thick), for with thinner glass the risk ors 
breakage is very great; 26-oz. glass is — 
better when the squares are large, 
or for glazing door panels or other © 
framings subjected to vibration ; in the vi 
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1 latter case, the glass should, in best work, 


be bedded in washleather. 


For extremely 
large squares, 32-oz. glass should be used 
when expense prohibits the use of plate 


Be. glass, 7 a 


Sheet glass may be said to intercept 


Ee half as much light again as British polished 
_ plate, the kind of glass that should be 
used for shop-fronts, etc. 


In ordering glass, it should be remem- 


~ bered that the extreme length made and 
the extreme width made are not combined 
~ in one sheet. 
extreme length is about 5 ft., while the. 


For 15-0z. sheet glass the 


___ width is 3 ft. 4 in., the extreme area being 
16 ft. For 21-oz.,'26-oz., and 32-oz. glass 





7 ‘ 


the extreme dimensions (as well as the 
area) are larger. > 


in Rebate of Frame 


Inserting the Pane of Glass.— In 
perfect putty glazing, when the glass is 


Bin place it is surrounded by putty, as-in 
_ Fig. 5, and in renewing a pane this putty 


must be wholly removed, not left in the 


corner of the rebate as in Fig. 6. But 
- avoid cuttmg into the wood, especially in 


the case of the “bars” or narrow ‘strips 
dividing the glass. ~ we ; 
_ After cutting away the old putty with 
a hack knife and hammer, the rebate 
must be filled with new soft putty, as in 
Fig. 7. The glass is then pressed in 
evenly, rubbing it near the edges with the 


_ fingers of each hand at the same time, until 


and the wood, as in Fig. 8. 


_ it squeezes the putty out at the back, 


leaving only a thin layer between itself 


_ The glass should be at least Lin. smaller 


each way then the actual openine, so that 


4 
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it rests on putty everywhere, and has putty 
on all sides. If the wood touches it, there 
is a danger of breakage, not only when 

putting it in, but afterwards if the window 
is opened or closed sharply. 

The front putty can now be applied 
(see Fig. 5), it being usually run on with 
the fingers.. Then, taking one side at a 
time, a clean bevel is formed by drawing 
the knife along, resting it on the bar and 
on the glass, keeping the bevel somewhat 
abrupt, so that it is not seen through the 
glass from the inside. Do not attempt to 

scrape off the fine strips of putty left on 
the glass, but brush them off with a dust- | 
-ing-brush ; otherwise the bevel may be 
spoilt in the scraping. When this is — 
finished, but not before, run the knife 





Fig. 5.—Window Glass Fig. 6.—Old Putty Left ~Fig, 7.—Rebate of Frame Fig 8.—Back Putty 
_ Surrounded by Putty | 


Filled with New Putty Squeezed Out by Glass 


round against the glass and wood at the 
back, thus cutting away the surplus putty 
which has squeezed out in the bedding-in 
of the glass; and stop up any little places 
that need attention. 

In sliding sashes, the top part of the 
glass in the bottom sash may fit into a 
groove in what is called the meeting rail 
A (Fig. 9), and the putty must be cleared 
from this groove just as thoroughly as 
from the rebates. | 

Should the pane be of fairly large size, 
it requires something besides the soft putty 
to hold it in place. Small brads are often 
used ; but small triangular pieces of zine, 

~as in Fig. 10, called “ glazier’s points,” are 
safer and better, as they can be pressed 


in close to the glass easily, and covered 
~ by the front putty. About two at each 


edge of an average-size pane are sufficient. 
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hard putty can be softened by holding a 
red-hot iron against it, taking care not to 


burn the woodwork or crack the next 





Fig. of ee of AS Sash showing 
Groove 1 in Meeting Rail, 


square. A suitable tool is acon poker, 
with the square part bent at a right angle 
to the handle or stem. Make it red-hot 


at the junction of the square and round ~ 
it can. 


parts before attempting to bend it ; 
easily be bent back again after use. | 
Removing Sash for Glazing.—Should 


it be found awkward to get at a square of, 
glass by sitting on the window-sill, the 
To do this, take _ 


sash may be taken out. 
~ out one side sash bead, get hold of the 
sash cord, and pull the weight right up 
_ to the sash pulley ; then earefully drive a 
clout-headed nail through the cord into 


the pulley stile just below the pulley, to 


keep the weight up; treat the other side 
in the same manner, and then undo the 
eords from the sash and take it out. 


Glass Cutting: Tools and Methods. — 


_.—The amateur can always buy his glass 
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Renova Very Hard Putty.—Very 
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cut to size, but glass-cutting tools are very - 


useful. 
over & sovereign, though a serviceable one 
may often be obtained for less. 
to be very carefully used. A variety of 
wheel glass-cutters are obtainable. 
are not so generally useful as the diamond ; 

but they are much less expensive; and, if 


- used properly, will answer most ordinary | 


requirements. The wheel consists ‘of 
glass-hard steel well sharpened ;_ 
~ glass scratched with it is easily broken. 
The necessary “knack” in using it can 
_ be found only by experience. For re- 
sharpening a wheel, remove it from the 


holder by punching out the rivet ; 
B (Fig. 11). 


It needs 


dhe 


then, 
through its hole, press a fine- tapered awl © 
Glue a piece of medium-- 


A good diamond may cost well — 


and — 


grade emery-cloth c to a block of wood © 


D, secure the tang end of the awl in the 
chuck of an Archimedean or similar drill- 


s - =- 


the awl pierces the wood, bringing the | 


‘The breaking along the line can be great 
facilitated by gently tapping the. gla 
beneath the line with some hard substance 


in the direction required, but at an ang 


Have. a piece of iron wire fixed ina aces 
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oe E, wade sine the sa A: Peer th 
emery. Work the drill until the point o 


cutter wheel into close contact with the < 
emery; then, lubricating the wheel with — 
turps, continue working the drill. Afte se 
wards reverse the wheel and repeat the : 
operation. AEs 

In cutting glass, hold the diamond or 
the wheel firmly, but without hea 
pressure, and. draw it once only over t 
imaginary line where the cut is to 1 
made (sée Fig. 12). Then slide the glass 
along until the scratch coincides with the 
edge of the bench or table, and by mea. 
of downward pressure on the overhanging 
part, break the glass at the scratched line. 


Heavy pressure of the diamond or, mo 
especially, of the wheel glass-cutter 
liable to crack the glass, not, unfortunatel 


to it; and this accident is all the mo 
liable to happen if the glass is not we 
bedded on a firm but not seesauiys hard 






Fig. 10. — Tri- 
~ angular Scrap 
of Zine for 
use as Brad_ 


Fig u. “sharpening Wheel Glass-outter_ 


surface. A baize- ar ored table- -top- is. an “4 
excellent support for the purpose. 

Glass can be cracked in a straight line 
by the following method, but no glazier 
is recommended to try it, the risk ‘ob 


again at the edge Soi it is te ‘fish. 


















Tr run ie pees vias the surface of fie glass 
in the direction in which the glass is to 
be cut, being careful to begin and end 
poet at ee filed’ notches. As the wire 


seas not to pint the wire, as it does not 


ane -lead mixed 


_ little red-lead : 


this ‘assisting the 
putty to ces 





a a ae fit ‘ari 
Za in window glaz-— 
ing, and is well 
rubbed down into’ 
_ the putty ; force 
in “sprigs or the 


_ tiny pieces of : 









lustrated 
he edges to hold 
the glass, after — 


along 


Ee edges andrebate ? 


front putties are used, the work. is done 
exactly as already described for window 
glazing; but it is well first to apply a 
ae 

2S little paint all round the rebate. — 

ee pe ln. glazing the slopes | OF ierahcncas 





_ horizontal bars, or ‘very few of them, the 
lowest pane is inserted first, and the next 


one overlaps it so as to throw off the 


2 
eo 5 rainwater. Se eee 

-—. ‘The: repair of Sid: renin: roofs is 
3 frequently a risky undertaking, as they 


wok 
* 
as 
EX 






- Often; though, the roof is constructed of 
peiting bays; which | can be slid down. 


peau! ae hea f0) well | as when left. 


teen it is waetal to ee with a 
front putty. Well pai the rebate with 


three coats of a oil: ae When 


2 Sainion lights, etc., where.there are no 


will not always bear a man’s weight. 


crosspiece on a short ladder, and suspend 
the ladder from the. greenhouse ridge, 
some part of the weight resting, of course, 


on the sloping roof. The repairer allows. 


most of his weight to come on the ladder, 
~ which distributes the load ; but even then 


extreme caution should be exercised. 


Greenhouses are peculiarly susceptible to 
. the effects of rot, and the writer has known 


many cases in which sound-looking hor-— 


ticultural woodwork has proved quite 
rotten. 


= 





which | give Se : ait eee of Holding Diamond in Soe Glass 


The objection to top putties is that they 


tend to come away from the glass and 


* 


—_ 


wood, the water then getting to the wood- 


work and causing rot. Horticultural roof 


work should be primed and painted before 
glazing; some people also paint the 
edges of the glass. The putties should be 


painted as soon as the glazing is com- 


pleted, and the paint allowed to extend. 


4 in. beyond the line of the putty, the 


work ee at least two or three coats 
of paint. - 
When the top putties are omitted: 


breakages are more easily repaired, less _ 


putty is used, and the rebates in the bars 
—for new work—need not be so deep. 


~ 
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- Ralling this, it is well to nail a strong 


~. 


| Fitting up Shelves. and | a 


Rails: 





Erecting a Shelf.—One of the pony 
mechanic’s commonest jobs is to put up 

a shelf in a recess. The ordinary way of 
doing this is to fix bearers or cleats, of the 
shape shown by Fig. 1, on each wall, to 
support the shelf under each end. The 
wall must be plugged in two places for 
each cleat, for nailing or screwing at the 
points. shown. 

It is possible to avoid plugging the 
walls. The cleats then are. made as 
shown by Fig. 2, being grooved to. fit 


the ends of the shelf, and are fixed to the 


_wall with three nails. It is best to find 
the joints between the bricks and use nails 


about. 3 in. long. The shelf is made to ~ 


slide into the grooves and should fit 
tight (see Fig. 3). Or the cleats could 
be of the shape shown by Fig. 4, being 
rebated instead of grooved. It is some- 
times necessary to put a cleat at the back 


edge of the shelf, when, for neatness, the 


corners may be mitred, 


Another useful shelf is shown by Vig. : 


5; when there is a return wall at one end 


only to fix a horizontal cleat, the other 


end has the cleat fixed vertically, the 
shelf being nailed on the top end, and: 
supported by an iron bracket as in Fig. 6. 

When it is desired to fix long shelves 
one above the other, the work is done as 
shown by Fig. 7, which shows the points 
for plugging and nailing the cleats. 
vertical end piece need not be so wide as 
the shelves and may fit against the ceiling, 


the ends of the shelves being trenched © 
3 Na sien (2) 


The | 
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into it and nailed; also a is nailed ea e 
the ends-of the long cleat pieces. It 
further requires securing with a couple 
of holdfasts as shown by Fig.~8, and; 
the shelves supported by iron brackets 
screwed on the vertical cleats. These - 2 
shelves are often used for plates stood up 
on edge against the wall, the front pares a 
of the shelf being used for- other things. 
When this is so, a bead 1 is required to keep: a : 





possible tatout 23 in. in section) and about — Se 
1 in. from the wall (see Fig. 9), so as not —— 
to take too much off the width of the — 
‘shelf. The beads may be fixed with fine _ 
nails, and may be 6 in. shorter than the 2 é 
shelves, to allow 3 in. space at each ends re 
for ease in dusting or washing the shelves. - 
This applies to all plate shelves. . 
A Plate Shelf.—A simply coe : 
plate shelf of the ordinary type is shown — 
by. Fig. 10. The size and number of — 
shelves may be varied as occasion requires, = a 
an average being about 4 ft. 6 in. eee <% 
A suitable wood is.“ spruce shelving,” au 
boards about 6 in. wide by 1 in. thick, or — 
it may be selected flooring boards. The - ey 
ends of the shelves are trenched i in, as in : 
Fig. 11, being stopped about } in. from — 
the front edge. They are glued and — 
nailed as Fig. 12 shows, using 24-in. ovals ee 
‘wire nails; the centre one is driven — 4 
straight and pees the others are 
““ skewed.” - a 
When the. shelves a are all fixed, a frieze BS 
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2 - Figs. 3 and 4.—Sections of Grooved 
| ‘and Rebated Cleats respectively 
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Fig. 11.—Method of 
Trenching a Shelf. 
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Fig. 9.—Section Showing . 
Beading on Plate Shelf 










5.—Shelf on Cleat 
and Bracket 
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Fig. 8,—Fixing 
Shelving with 
Holdfast 
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Fig. 13.—Section through 
Top Part of Plate Shelf 
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Fig. 6.— 
Section 
through 

Shelf and _ 
Bracket 
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igs. 15 and 16,—Shelf I] 
with Towel Rail 








the top corners, and the top nailed on 
to overhang 11 in. at the front and ends ; 
then the rounded piece may be fixed 
under (see Fig. 13) ; ora piece of moulding 
would do. To give extra strength a 


batten is fixed up the back, being Tet 
into the edges of the top and shelves, as 


in Fig. 14. 

To fix the plate shelf, two noliiacs may 
‘be driven into the wall to come under the 
top about 6 in. from each corner, and two 
more under the lower shelf. - 


A Bathroom Shelf.—A style of shelf 
~ about right for rails up to 3 ft. in length, =. 


that will be found useful in bathrooms, 
etc., is shown by Fig. 15 ; the construction 


and fixing of it are shown by Fig. 16. 


The towel-rail is fixed by letting one end 
into the bracket, the other end peing 
secured with a screw. 


A Drop-shelf or Wall ‘Table.—This 


is shown by Fig. 17. It is 3 ft. long by 
1 ft. 6 in. wide. _ The cleats are 1 ft. 5 in. 
long by 2 in. wide, and may be finished 


' fixing nails or screws may be covered up 
as in Fig. 25. Screws are better than 


as shown, or they may be long enough to > 


reach the skirting board. They are fixed 


to be 2 in. in from the ends of the shelf, — 


the wall being plugged for securing the 
cleats with screws, at points 34 in. and 104 


in. from the top end, The shelf j is in two . 


pieces : one 1 ft. 4 in. wide, and the other 
a strip 2 in. wide. 


“fixing the strip with screws 64 in. from 


each end, and it.is also nailed to the top — 


ends of the cleats. The brackets are 
made each with two pieces 1 ft. 1 in. 


and 1 ft. 3 in. by 2 in. by 1 in., mortise- 


and-tenon jointed together at right angles, 
and straightened with a strut piece. This 


latter is notched in at the points and | 


fixed yeas glue and screws, then bored 


The wall is plugged for — 


walls ; 
being hung up, this being made possibl 
“by putting a serew-eye at the end of ug 


= 


- with a 3-in. twist bit and wood: dowels 


are glued in, as shown in Fig. 18; 
which figure also shows the position of the 


hinges, covering up the screws in the cleats — 


and shelf strip (see also Fig. 19), which 
shows the finished shelf let down. In 


some cases, to keep the shelf straight it 


is necessary to put battens across on the 
under-side, as in Fig. 20. Smaller shelves; 
not having to bear much weight, need 
only have one bracket, under the-centre. 


Corner Shelf. — Corner shelves have 


a very neat appearance, and are frequently 


¥ 


shown by Fig 26, to fit over brass- heade 


Fig. 27. With these it is only a matter of 


stock - articles obtainable at most. on 


‘tage of these is that the rails being thie 
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The Heats in | 


Rrened in rhe ennnk 
the case of the shelf shown by Fig. 21 
are fixed as shown in Fig. 22, the sectional 
shape pene shown in nee 23, and tie 
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in Fig. 24, 3 | 

Hanging Rails for ‘Clothes, ete— 
wide, with a simple noid arorke on 
the edges; or they_may be rounded or 
just chamfered. Tn- fing them, th 


marked. Two pluggings of the wall are 


and the plugging should occur directly e 
behind the two end hooks, so that the — 


nails, because they can easily be removed 
when required, and it will be found an 
advantage to do so when the walls have 
to be papered or painted. It will be 
easier still to remove them if they are 
fitted with metal earplates of the kind 


nails driven into the wood plugs as i 


hanging the rail up or lifting it down. — 

‘These rails are very useful fitted with 
small-size hooks, and what are calle 

‘cup hooks,” for hanging — up| house 
cleaning implements, asin Fig.: = 
Brooms, ete., are apt to be a nuisance 
left. lying about or stood up against 
they are better every way for 


handle,, or a loop of string. ; 

Towel Rails.—These are very essential. 
fixtures in the home. One that is most 
readily fixed is. shiown by | Fig. 29. I 
consists of a 2-ft. length ‘of 4-in. brass-— 
cased tube, supported in a pair of metal 
brackets, screwed on to the wood rail 
but when there is woodwork to which th 
brackets can be fixed, the wood rail is 
not necessary. The brackets are as i 
Fig. 30, being, with the brass rod, commor 





mongers’. : 
In many cases, eas the _towe 
rails are preferred in wood. One advan 








































Ne Fig. 17. —Let= 
down Sheif or 
_ Wall Table 








Fig, 23.— Part 
Section of 
Corner Shelf 











Method of 
Construct- 
ing and 
Hingeing 
Bracket 














Fig. 24. — 
Corner Shelf. 
Support 


























er Fig. 20. —End ae lee ae ae 
Wall Table, of Let-down ‘Fi igs. 21 and 22,— — <a 
| Not in Dee Shelf = Corner Shelf eed kad Z 
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‘Fig. 26 Fig. 27 ta 2 CoN Stee 


2358 26 and 27 —Far-plate on Rail — = Bese ; x 
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Ve ig, 2 28.—Hansg- 
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; 7 ; ee ’ “3 . 7 
more air space is allowed between the ~ bit of dowel as in Fig. 33. And at times — 
folds of the towel, causing it to dry more the brackets are fixed direct on to the — 
quickly. When the rails are white- wall with long screws driven through 
enamelled they can be easily kept clean, from the front, especially so when the — 
and always have a nice appearance. __ brackets are of the form shown by Fig. 34, 

A towel rail that will be found especially and the wall happens to be a lath-and- — 
useful in bathrooms is shown, by Fig. 31. plaster partition (see Fig. 35); or when -— 
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: - Fig. 33.-\End of __ Fig. 35.—End_ 
























Fig. 38.— oe Rail Fitted to Bracket Screwed 
** Slot Screw ” Rail and Terminal Bracket with to Lath-and- 
Plate Z hae Wood Dowel Plaster Partition 
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Up to 3 ft. in length, the rounded rail there is woodwork to fix to. In the case of — 
may be of | in. diameter, } in. at each . a brick wall, four pluggings are necessary. 
end being reduced to a $-in. diameter The screw-heads should’ be sunk, and ~ 
pin to fit a hole in the scroll end of the — the holes filled up with white-lead putty. 
brackets (see Fig. 32), which may be cut This shape of bracket is stronger and is 
from ?-in. hardwood or J-in. deal. The shown as for a 1}-in. diameter rail, to take 
~ wood rail to which they are screwed may the heaviest bath towel. ie 
be of 2-in. deal. Instead of reducing the Mantel Rails.—Brass rails for kitchen _ 
ends of the round rail, it is sometimes fireplaces are to be purchased with brackets 
readier to form the pins by letting in a complete; but these are usually rather 
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heavy, both in appearance and cost. A 
handy rail that can be fitted up at home 
-at small cost is shown by Fig. 36. It is of 
?-in. brass-cased iron tube plugged with 
wood at each end, and fitted with a pair 
of ornamental brass terminals. These 
latter would do in wood, preferably oak, 


the same as the brackets, which are cut 


from 3-in. thick material. They are fixed 
by means of a “ slot-screw,” so as to be 
easily removed; and they hold the rail 
_ about 5 in. out from the wall, as shown 


by Fig. 37, which also shows how the | 


shaped bracket piece is let into the back 
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\ 
piece nearly } in., and is glued and secured 
with two screws. The back piece is fitted 
with the brass slot-screw plate as shown 
by Fig. 38. The screw is driven, leaving 
the head standing out about 3%; in.; the 
hole in the plate fits over it, and when 
the bracket is forced down, the neck of 
the screw goes up into the slot. The 
screw should be regulated to retain the 
bracket firm. 

The brass rod is let direct into the 
scroll ends about 2-in. deep, and is re- 
tained. by the terminals, as in Fig. 39. 
The oak is best french-polished. 


“Making Hearthrugs from Cloth Strips 


THE hearthrugs here described are made 


from odd pieces of cloth, tailors’ cuttings, 
old coats, trousers, etc., the cost-of which 
_ material is very slight. 
very warm and serviceable, and will last 
_ for many years. 3 
needles will be required, size 18 in. long 
and about 5 in. or 3% in. in diameter. 


The sharp ends of the needles must be~ 


- rounded off with a file or on a grindstone, 
otherwise they will prick the fingers when 
in use. The cloth should be cut into 
strips about ? in. or 1 in. wide, and about 
6in. or7in. long. A ball of either knitting 

,cotton or ordinary string will complete 

the materials required. It is assumed 

that the reader has some knowledge of 


ordinary knitting. The rugs are knitted | 
in strips of about forty-three or forty-five : 


stitches in width, the length of the strip 
_ being the required width of the finished 

rug. ‘These strips are ultimately crocheted 
_ together to build up the finished rug. 

The accompanying illustration shows 
the stitch and how the strip of cloth is 
knitted in, a representing the needle, and 

8 the strip of cloth. — ~ | pees 


Begin making the strips by first casting - 


on a number of stitches, say forty-three 
or forty-five stitches (it must be an odd 
‘number) on one needle. Now proceed to 
knit one plain row, and then start knitting 
in the pieces of cloth as follows: For the 





The rugs are 


Two large steel knitting» 


first row, lay a piece of cloth crosswise on 


the knitting, knit one stitch, and then 


turn the end of the strip of cloth over and 
knit again. Repeat this to the end of the 
row. For the second row, knit a row 
plain without any cloth, and for the third 
row knit in the cloth strips as for the first 


tow. The fourth row is knitted plain asfor ~ 





Knitting in the Cloth Strip in Hearthrug 
Making 


the second row ; continue in this manner 
until the required length of strip is com- 


pleted. Having knitted a sufficient num- 


ber of strips to make up the rug, they are 
crocheted together as previously stated. 
It is advisable not to attempt to knit the 
rug in one picce, as it would be too heavy’ 
to handle. If desired, the rugs may be 
lined at the back with canvas. 
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~~ THERE are two systems of water supply 


to houses, (1) the ‘‘ constant supply,” 
in which the water passes direct from — 
the company’s main to the taps, and 
(2) the “storage system,’ 
storage cistern is provided, the height of 


the water in the cistern being regulated 
The storage 


_by a floating ball valve. 


in which a 


_system is fast falling into disuse in — 


consequence of the stagnation and pollu- 








Fig. 1 —Taking Re coulone Tap Apart 
with Screw- wrench : 


: tion of the water standing in the. cistern. 
In both these systems a stop-cock is. 


provided on the branch house main from involves much time and trouble. . 


the company’s main, and is usually found 


~ 
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close to where the pipe ones tie house or 
in an iron ‘stop-cock box in the front 
garden. It is necessary for the reader to 
know how and where to cut off the supply 
before he can attend to a leaky tap ; and 
it is for this reason that abs above infor- 
mation is given. ey 
Sercwodown Cold- water Taps. 3S 
badly leaking tap usually requires the — 
washer to be renewed, but it does not 
follow that this will be a complete remedy. 
Very old taps may be worn out at the — 
Sphe which i in the cheaper Bee is vere 
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and in this case no Gnel Ge re- “wacker 
ing of the tap will prevent leaking. - The ‘2 
only way out of the reuble: As to get 
anew-tap. — a 
Take the case of an Sas ve (“ ae 
screw-down bib cock’) fitted to a $-inv — 
lead supply pipe. To re-washer this tap, 
the first necessity is to turn off the water = 
at the stop-cock on the branch main, or — 
to plug the outgo in the cistern, ‘the ie 
plugging being managed by securing © 
-wad to the end of a stick and Be 
it into the pipe, by driving in a cork, or 
_even by forcing in the prepared end of a 


Sree 













broom-handle. Next turn on the tap and - 
wait until the water ceases to flow. In 
the storage system, the cistern ball valve a 
may be tied up so that no water can come ~ 
through the branch main, and the cistern 
may then be emptied, but. this ‘method 


ei 


A spanner or wrench is then spplied: - 
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eee ree 

the square at ‘tho Be ar the tap ae 
¢. 1), and this part unscrewed (see 
pe Vig. 2). The screw thread is left-handed 
—the reverse of an ‘ordinary wood screw. 
A careful inspection of the mechanism of 
the tap should then be made. It will be 
found _that the water passes up through 


ing for the washer, and thence through 


lower part, the old washer and jumper, 


‘shown. The turning of the cross lever 
or handle of the tap works “quite inde- 
pendently in the top portion, and either 
presses down or raises the washer on the 
eating, - turning the water off or on 
spectively. This continual action is 
cause of the washer becoming worn out. 
3 shows | how se old washer is Te- 





a the whole is Shen tightened up. It.is 
Bi: important to get the correct size of washer, 


with the old one. Washers are made of 
specially prepared leather, vulcanised 
 I—s BOS Sear ae 


h he aperture seen at the base, by the seat- 


the nozzle of the tap. Fig. 2 shows the 
top portion of the tap raised above the 


with cut.screw at. the end, being clearly — 


‘leather one. 


‘ 


and this is easily ensured by comparison | 


. 


ye rubber, aid asbestos, and can 
‘be obtained from any ironmonger or 


builders’ merchant at very small cost. 








_ Fig. 3. se TeeMOyINg Old Washer fs Tap 


Perhaps the vulcanised rubber ones are 
most durable, 


le, but. to some extent the 

kind to be used depends on the class of 

tap for which the washer is required. 
By means of the spanner the two sec- 


‘tions are re-screwed together tightly. 
- Screw-down Hot-water Taps. — In 


dealing with hot-water taps, the re-wash- 


ering of the screw-down type is similar to — 


the operation above described, using» a 
vulcanised washer and not a rubber or 
\ * Dexine ’’ washers are ex- 
cellent for both hot- and cold-water taps. 

Plug Taps.—For a plug tap with lever 
handle (a “gland valve’) some special 


instructions will be necessary. This is 
almost always a hot-water tap. : 


First stop the supply from the cold- 


water cistern (usually situated in the 
roof) on the hot-water installation. 
can be done in one of two or three ways. 


This 


The stop-cock just below the cold- 
water cistern, should one be provided at 
this point, may be turned off; or one of 


the methods already ‘described may ke 
adopted. Of course, the fire will be out 
at the boiler while the work of repairing” 
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the tap is proceeding, and it is only _ 
necessary in any case to empty the 
system to the point where the defective 
tap is situated. Fig. 4 shows the tap on 
a 4-in. iron supply pipe; on the tap Is 
screwed an anti-splash nozzle. In Vig. 4 
the tap is shown being taken off with 
a wrench adjusted to the back hexagonal 
nut formed on the tap ; but it is sometimes 
convenient to withdraw the screws hold- 
ing the sections together while it is firmly 
fixed to the wall, and in Fig. 5 this opera- 
tion is shown being carried out. 





‘Fig. 4.—Removing Plug Tap with Screw-wrench 


- Wrenches of the necessary size are not 
always available, and the joint of the tap- 
with the supply pipe is usually very tight 
and difficult to move. In Fig. 6 a method 
of winding it off is shown, but this natur- 
ally must be used with reason and care, 
-so as not to force to breaking-point any 
of the parts; the method consists in 
securely cording a stout. piece of wood to 
the tap, and then by the increased leverage 
so obtained unscrewing the base of the 
tap from the supply. <A piece of iron, a 
stout screwdriver or short poker passed. 
up the outgo of the tap will have the 
same effect, but must be used with great_ 
caution. It will be noticed that the top | 
section of the tap has been removed in. 
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Fig. 6; it consists of the plug show 
separately in Fig. 7) > 7 so ay + 

The cause of this kind of tap leaking is _ 
that the surfaces of the base of the tap — 
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Fig. 5.—Unscrewing Top Part of Tap 2 





Bottom Part of Tap | “aa 


x Fis. 6.—Removing 







and the plug portion have become, 
constant use, loose and uneven, allowing 
the water to find its way round the shank ~ 
of the plug and out at the nose of the 


Pay oa 
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a Bas. Study of Fig. 8, anita diagram 
section of this valve, will show that, to 
e prevent leaking, the joint between the two 
sections must be perfect. 

The mechanism requiring to be tho- 
“a roughly overhauled consists of a plug, on 


to which is fixed a handle working in a 
ferrule fastened by two screws to the base 
. casting of the tap. In this plug, which is 


a of the same metal (brass, gunmetal, etc.) 


arreeee 


_as the remainder of the tap, is cut a slot. 


as shown, and when the tap is “ off ” this 


= 


_ the pipe, preventing the water 





passing through the tap. It j is Hllantratea 
in this position in Fig. 8, the handle 
being parallel to the wall. When the 


lever has been turned through a quarter- — 


circle and the slot comes into line with. 
_ the supply pipe and flow of water, the 


* tap isi“ ony? oe dotted lines in Fig, 8. 


indicate the “on” position of the tap. 


To get a true joint between the plug and - 


_ the base section of the tap, grinding-in 
Fe is necessary. This operation, as shown 
_ by Fig. 9, consists in taking a little emery 
_ powder and paraffin oil, placing it in: the 
_ base of the tap, and by continual rotation 
in complete circles working the surfaces 
oe true to each other. It is a somewhat 
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_ REPAIRIN G WATER TAPS — 


is turned away from: the diameter of 
thus 
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laborious task. Care must be given to 
see that the plug is not allowed any side 
play, and that it is kept exactly upright 
in its.socket. Should the plug grind on 
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Fig. 8.—Section Through Plug Tap 


the bottom of the base section so that it 
‘cannot work in any farther a 
be cut off the end: with a fale: saw to 


d-in. can 


permit it to go lower. 

Having satisfactorily finished this part 
of the repair, the reassembling of the tap 
can be undertaken. This. necessitates 
the renewal of the asbestos packing shown 
in Hig. 8, this consisting of asbestos strands. 
wound round in just sufficient quantity to 





Fig) OS Grindiisia’a Plug Pap 


pass into the groove to receive them and 


then, pressed tightly into place by the 
action of the screws with the top. brass 
shaped ferrule. This ferrule, or washer, 
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as it may be called, is seen raised in Fig. 4, 


in which illustration the slot in the plug 
is clearly shown. The tap has now to be 


re-connected to the supply. The joint here 


is made of red-lead and hemp in manner 
following : 
the consistency of thick paint is applied 
to the thread of the tap, and then strands 
of hemp are wound tightly round it. A 
very little red-lead is applied to the 
inside thread of the bend to receive it. 
Then all is tightly screwed up. 
~ When refilling the system with water, 
the taps.on the lower part of the system 
should be turned. a trifle on, while those 


on the upper portion should be full 


open, so as to allow the 
water as it rises in the ser- 
vices, etc., to force all air 
sin the pipes before it. To 
see that all is in proper | 
working order, set the fire 
going at the range and draw 
hot water from each of the 
points on the several services. 


REDUCING EXCESSIVE : 
OUTFLOW AT TAPS | 


When it is anticipated 
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"state to touch anything. 


Red-lead and linseed oil in 





Fig. 10.—Bore of Cock 
~» Reduced with Washer 
Soldered On 





Stow. the hands being cence with some- — 3 


thing else or possibly being in an unfit _ 


In busy kitchens, 
too, taps that cannot be opened and shut 
in an instant are considered a nuisance. 

When a plug-cock has to be used and 


the water pressure is high, the force of the 
outflow can be reduced by the simple — >. 
- expedient: of reducing the size of the hole 


ae 


ee 


li. en ae 


~s 
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or bore in the tail of the cock. The tail is 2 


that part which has a thread screwed on. 


_ the outside for attachment to the supply- 


pipe. The reduction in the bore is made apes 


soldering a small brass washer on it, as — 


shown in Fig. 10. 


It does not follow that the pressure from 
a public main is the only = 


cause of a violent outflow. 
In high houses, where the 
cistern may be 60 ft. above 


» 


sure (from the cistern) is” 
such that if a pan is. held — 
beneath a kitchen tap, and 
denly, the outflow will possi- 


hand. This applies to both 








that the water pressure at 


a tap will cause the outflow to be ex-— 
cessive and violent, the customary plan 


is to use screw-down cocks, which are 
comparatively slow in opening and closing, 
this being in itself sufficient to obviaté any 
inconvenient results due to excessive pres- 
sure when the taps are opened. There are, 
however, numbers of instances in -which 
~ the screw-down tap cannot be used, and 
, a sudden-opening and sudden- closing cock 
—that is, some kind of plug-cock—becomes 
necessary. This is when the only move- 
ment required to open or close the cock 
must be a single quarter turn to the right 
or left. 


that can be opened and closed with the 





Some surgical and dental re- 
quirements are only met by using a tap’ 


cold and hot taps in houses. 
as high as those referred to. 
In instances such as 


of ?-in. cocks to + in. 


the kitchen taps, the pres: : 


the tap turned full on sud-— 


bly dash the pan out of the 


these, the writer 3 
has found it necessary, on the lowest _ 
floors, to reduce the bore in the tails : ES 
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No exact rule or table has been worked ; a 
out, but experience has shown that, with — 


3-in. taps, the bore may, with pe = 
. be reduced as follows : — : 
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| ae oe nae it Shas Seton hitherto. 
3 _ For the beginner, the following is a list 
of tools best suited for the purpose :— 
A 14-in. saw-frame (iron is preferable 
for the beginner), one having a. par of 
pr clamps top and — 
bottom to hold the 
-saw-blade. Tension 
may be secured in two 
"ways —by the top 
clamp: or by a screw ~ 
in the handle opera- 
ted by a turn of the 
3 wrist: after the saw is 
_ threaded up; these 
‘frames may now be | 
= eae quite as 
cheaply as the old — 
~ and common pattern. s 
There is a variety of 
Ee hientting machines 
_ available, their_ ob- 
- vious advantages 
being speed of work- 
_ ing, and the fact that. Ss 
both of the hands are ‘left ‘quite free. 
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_ may be bought fora few pence. A wooden 
_ cutting- board with a V-shaped opening 
_ will be found quite - adequate. Metal 
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ee -cutting-tables are more expensive and 
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En” liable to: injure saw blades. 
4 For boring holes i in the wood an Archi- 








1.—Position of F retworker 


‘A suitable cutting -board and cramp 


_--are considered a luxury; but they are— 
eae 
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_-Fretoutting in Wood 


_and Metal 





-medean drill is necessary. A. bradawl 


_or other pointed. instrument should not 
be used, as it is likely to split the 
wood. The best kind of drill is that 
which has a small spring in the handle, 
‘because it assists in the withdrawal 
of the bit and prevents side-jerking, 
a common cause of. 
broken drill bits. 

A supply of glass- 
paper is also required; 
No. 2 medium for re- 
“moving the design, 
No. 14 for oe 
the surface, and No. 1 
for finishing. A suit- 
able pad or block is 
necessary for holding 
the glasspaper to the 
work ; the one shown 
by Fig. 2 will be 
found an  improve- 
ment on the ordinary 
cork pad. <A strip of 
glasspaper is placed 
as shown on B;_ the 

az part A is placed over 
B, and owing to the roughness of the 
paper it holds itself firmly against a- 
Such -a block can easily be made, and ~ 


_ serves all purposes. 


A small screwdriver, hammer, Small 
brads or nails, a tube of liquid glue, a 
dozen or more saws, and the cutfit is 


- complete. 


Saw-blades can now be obtained at 
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extremely low prices ; but for really good 
work, a_ high- quality saw-blade is abso-_ 
lutely necessary. For turning sharp 





Fig. 2,—Glasspaper Pad ~ 


corners a medium blade with sharp, well- 
defined teeth is recommended. Saw-blades 
having short, closely set teeth are much 
too slow for general work. The American 
“ Star’ saw still enjoys a great deal of 


| 





Fig. 4.—Cutting Inside Curve 


favour, but those saws with rounded 
backs, which enable corners to be turned 
without leaving behind them any visible - 
trace, are to be recommended. 

a8: Pasting Down the Design.—To begin 
the actual work the design is pasted on — 


ie: dangerous operation, as it requires 


worker quickly learns to keep the saw 
upright, and the left hand soon accustoms — 


- - x - ~ ee 


to the wood, and it is necessary to note — 
that this must be the way in which 
the grain runs, not across it... The paste 
must be applied thinly and evenly on the 
design (not on the wood), and the design — 
deftly laid on the wood, the pattern being — 
smoothed down with the palm of the R 
hand or a soft rag so as to exclude all — 


AS 


+. 
» a 
ae eee 


me 
i 


- 
i 


» eee 


‘ 
voy 
Le 





Fig. 3.—Method of Cutting Corner ? 
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air and force out wrinkles. A paste mide 
of starch boiled to a thick jelly, in which — 
a small piece of gum arabic has been dis- — 
solved, is the best adhesive. It adheres | 
to the wood firmly, but can be removed — 
easily by the finest glasspaper. A few 
drops. of oil of cloves added to the eee 
will preserve it. / 

The Sawing.—The holes are e drilled in 
the waste portions of the design—if pos-_ 
sible opposite some projecting point— 
and the saw threaded up. The work is_ 
then firmly held down to the cutting- 
table with the left hand, and the fingers — 
spreading over the work at the back obese 
the saw. The cutting is then proceeded — 
with, the hand-frame being held per- 
fectly upright with a firm grip, so as to © 
completely control its movements. Use — 
a steady, regular stroke, feeding the — 
work gradually to the saw, otherwise the — 
edges of the fret will be irregular. Some — 
workers move both the saw-frame one ce 
the wood; but to the beginner this is _ 
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skill, only acquired by practice, to per-— 


fare the double action perfectly. The ] 


itself to holding down and. feeding the — 
work to the saw. If the worker possesses — ; 
a treadle fretsaw, he has the advantage — 
of having both hands free to guide the 
work, and the saw is always i in an uprights 


me he has to contend. 





position, consequently there is only the 
guiding of the wood to the saw with which 
It is important 
to note that in all cases the saw teeth must 
point downwards, otherwise the upward 
’ stroke brings the dust up through the 
saw line, and if the pattern is pasted to 
the wood it raises it, and, naturally, the 
effect of this deters even experienced 


~ cutters from following the line of the 


pattern. Fig. 1 is a photographic view 
showing a fret-saw in use. _ 


Turning Corners. — The beginner’s | 


first difficulty lies in the turning of corners 
accurately. There are two methods given 
‘here which will help. Suppose that in 
cutting a hole the saw begins at a (Fig. 3) 


x and cuts to the corner B, by way of 


the arrow x. The saw may then be 
drawn back, beginning again at A, saw- 
ing to B in the direction indicated by 
_the arrow y (see also the: photographic 
view Fig. 4)... Another method, and a 
~ much quicker one, is when the saw 
reaches the corner z (Fig. 5) to withdraw 


it a little and cut its own width in the 


waste portion towards the line. The 
small hole thus formed allows the saw 
to be turned without any breakage, the 
corner being cut clean and perfect. The 
beginner, however, after a little practice, 
_will be able to turn corners without the 
use of these two artifices ; but, of course, 
- much depends on the quality of the 
saw-blade;~ and if a, No. 1. or No. 2 
blade is being used, the corner can be 


comfortably passed without any fear of 


the saw breaking or leaving an ugly or 
rounded corner. 

Outside Points, etc.— The cutting 
of the outside of the design is usually left 
until all the inside of the design has 
been finished. The only exception to 
this is when most of the inside is to be 
cut away, as is the case with overlay 
borders. In these circumstances it is 
always advisable to cut the outside first, 
because if the inside ~vere cut away it 
would leave the work weak across the 
grain, and it would require exceptionally 
gentle handling afterwards. 

Outside points are in some respects 


more difficult to turn than corners. How- 


FRETCUTTING IN WOOD 


youch on nails and glue. 
be made a shade longer, and taken off 
_afterwards with a small plane or chisel. 
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ever, the beginner may easily. overcome 
the difficulty by making a round turn in 
the waste wood opposite, and, keeping 
well on the outside of the line, proceed 
to cut again. This is shown in Fig. 6 
by the dotted line z, and also in the 
photographic view, Fig. 7. Long, taper- 


_ ing points require care in cutting, other- 


wise they are lable to snap off. To do 
this successfully the work must be drawn 
to the corner of the V-slot in the table, 
and the wood pressed well down and 
fed up only as little as possible. 
Finishing off.—When the work has 
been cut out it is ready for finishing off. 
If there are slots and tenons for the 


_ fixing of a shelf or support these should 


be measured previously, as it is desirable 
to have a perfect fit without relying too 





Fig. 5.—Another Method of Cutting Corners 


Tenons. might 


The outside edges of shelves and other 
work having a continuous straight cut 
are often left uneven, and if these can- 
not be altered or made correct by using - 
the saw they are best left alone. A small 


plane might be sometimes used with 


advantage ; but the worker is not advised 
to use metal templates, which are either 
screwed or fixed with pin-points to the 
wood. The saw, when travelling along the 


‘side of a template, is liable to be pushed 


out of truth, thus sawing out of the 
vertical, and its edge is either dulled or 
broken by constant friction against the 
metal. <A better method in place of tem- 
plates is to draw a sharp knife-blade 
along the line, making a groove for the 
saw torun. These methods, however, are 
never used by experienced fretcutters. 
The glasspapering must be done 
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thoroughly.on both sides of the ones 
whether they will be seen or not. The 
swarf or roughness round the frets is 


first removed, and then the paper design, - 


if it has been pasted on. Water should 
not be used, as it warps the wood ; glass- 
papering is the safest method that can 
be employed. At this stage the worker - 


will probably see his work much clearer, 


and any small diversions from the line 


of the pattern will be easily noticed ; an 


attempt to remedy this with files will 
most likely result in making it worse, 
~ because files are not adaptable to wood- 
work, especially when they are used 
across the end grain of delicate frets. 
‘Strips of glasspaper glued on shaped 
-pieces of thin wood are more suitable, 
but not to be altogether recommended. 





Fig. 6.—Method of Sawing Delicate Points 


Straight sawing requires practice, and . 
if the- beginner has mastered the earlier 


stages of sawing straight lines and 
curves it should not be difficult for 


-. him to turn out fair work by his first 


attempts. 

Polishing, Varnishing, ete. — The 
wood, having been finished with the 
various grades of glasspaper, now assumes 
a somewhat polished appearance, and 
here it may possibly occur to the fret- 
worker that his work should be finished 
with a french polish or varnish. The 
writer has often seen delicately and 


excellently cut frets coated with thick 


varnish which would have been more 


appropriate for a street door. It seems 


_ to be the desire of many workers to see 
their work under a coat of polish, Some 
workers have a very crude knowledge of 
_ the art of french polishing, and proceed 

to smother the fret with linseed oil, 
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_russian eallow. See grease, and then 
cases covering the edges of the frets, thus 
causing the wood to warp. _ 

French polishing, varnishing, at: are 
_factorily, and the beginner is advised — 
_to refrain from using liquids of any kind — 
-on delicate work. Portions of cabinet — 
be french- polished, but ordinary fretwork, — “* 
owing to the appearance of dullness on 
the inside of the-frets, is not sunbable for 

A much better polish, which does nots 
warp the wood, and which will not — 
show dullness in the frets as much as _ 
a few drops of spirits of turpentine to ~ 
‘some shredded beeswax, and melting to 
‘form a thick paste (ob a fluid). This 
made from a piece of stiff felt, a good — = 
pressure and a_ brisk rubbing in the 
direction of the grain giving ~ excellent — am 

Fitting Tostther = So far, it has been _ 
assumed that the fret has been of BG 
which case the shelf and support aoa 

of course, require to be fixed. If mailees 

are used in any piece of fretted work it 
“ing must be reduced to a minimum. 3 
Holes should be drilled with a fine bit — 
In the back of the work, and the nails — 

other portion which is desired to. be 
fixed. —All joints, except those intended 
to be taken apart for cleaning, should — 

extra security. Screws also are more 
serviceable than nails, and have thoes 
advantage of | making the work more — 
to be taken to pieces when required. — 
Clock cases should invariably be screwed, — 
so as to allow for the regulating or repairs . 
ao 

A wooden vice is a handy tool for o 
assisting the fretworker to fit up his work, — 
because ail parts may be securely he 


to experiment with french polish, in most. 
difficult operations — to manage satis- 
work, etc., of a substantial thickness may 
french polishing. 

liquid polishes, is made by adding just a 
should be used very sparingly on a pad — 
results. Rae 
plain character, such as a_ bracket, 
should be remembered that all hammer- ; 
gently driven through into the shelf or 
have a touch of glue given them as an — } 
superior, besides allowing for the wor 
ing of the timepiece. 

‘in position a being nailed or screwed. 





- POverlays< 1 ee gras as those 
which form rebates for photo frames, 
mirrors, etc., should be cut from_ woods 


not more than ; in. thick, otherwise a_ 
heavy and clumsy appearance is given 


to the article. These thin woods should 
always be cut. between two waste pieces, 
nailed together with fine nails, the de- 
_ sign being pasted on the uppermost piece. 


_ Any holes which are to be pierced should 


be drilled with a sharp bit? using only 
ES sufficient pressure to force it through 
‘the wood. The_ outside is then sawn 
with a No. 1 saw-blade, and the inside, 
5 which is secured with the nails, is sawn 
= last... -=- = 
Be If the oreriay is an ornament with 
_ interior fretting, this should be cut first, 
and the outside left until the last. After- 
_ wards it. should have the swarf cleaned 
4S away from the bottom edges with No. 1 
3 glasspaper, and, without further attempt- 
ing to clean it, it should be glued into 
position under pressure. Any heavy 
oe article will suffice to lay on the overlay, 
and the latter may be protected by a 
=. piece of fretwood: The overlay can be 
glasspapered and cleaned up after the 
= glue has set. 
e- Digplicating Designs. — Trety orkers 
a 


"a 


frequently find that only one drawing 


= of some of the smaller parts is given on 
the design sheets, and yet two or more 
of these are ‘required to- be eut.. The 
~~ worker. usually proceeds to trace the 
2 parts off by means of carbon paper or 
a E> the use of heelball after the part is 
cut out. The former method is tedious, 
and the latter has the disadvantage of 
_ reproducing any mistakes. in ouelne 
which have been made. : 

The experienced fretcutter oat over- 
come this” difficulty by sawing two or 





cutting until his work is perfect. 
_ Methods are here given by which any 


first is by means of transparent paper, 
which may be purchased from any 
artists’ depot. This is laid over the 
design and secured with drawing pins, 
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‘more pieces of wood at one time, but the - 
beginner is not advised to practise “plural — 


eS may be easily duplicated. The 


s and with a blacklead pst the outline - 


is see Shit The second method 
is exceedingly useful, especially for small 
_ parts, and is not generally known to fret- 
workers. Take some common yellow soap, 
shred it fine, cover with water, and apply 
“heat until it forms a thick jelly ; ; then ~ 


add spirits of turpentine, mixing it well 


until a paste is formed. This is thinly = 
smeared over the face of the design, 
which is laid on a piece of paper and placed 





Fig. 7,—Cutting a Point . 


between the leaves of a book under pres- 


sure, and a clear reproduction of the 
design will be the result. 

Reversing Designs.—Often it is de- 
sired to reproduce a design in opposite — 
positions—that is, left and right—to form 
a pair. Plural cutters would cut two 
patterns at once, completely reversing 
the under one, but taking great care to 


remove the fine shreds of swarf, and 


thoroughly cleaning it up. This is the 


‘simplest way out of the difficulty, but 


the writer devised a method by which 
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anyone can easily reverse the position 
in the usual way. Mix 2 parts of castor 
oil, 1 part raw linseed oil, and 1 part 
methylated spirit in a bottle, and shake 
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Fig. 8.—Fretwo rker’s Table 


the mixture up well.. The product should 
be an opaque lemon-coloured liquid. The 
design is pasted on the wood face down- 
wards. The liquid is then thinly applied 
with a rag, and immediately the paper 
becomes transparent and the design can 
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be clearly ; seen. It also has for its credit 
quick drying, and is not injurious to the 
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wood. Greasy compounds, such as butter, 


lard, and other fats, must not be used, 
as they grease the hands and the work. 


A FRETWORKER’S TABLE . bs sy 


The fretworker’s table shown by Fig. 8 
is easily and cheaply made, and, although 
light, is quite firm. When the cutting- 


board is whscrewed’ and removed the ~ 
if covered with a — 


table can be utilised, 
long cloth, as a side table for a sitting- 
room. Figs. 9 and 10 are front and end 
elevations of the table without the 
attachments. 


To make the table, first. prepare four 
pieces of yellow deal, free from knots, — 


2 ft. 54 in. long by 1 in: sq. (1-in. quarter- 
ing is used for all the framework), for the 


legs, which should be spread 1 in. from 


the perpendicular ; the top end of these 
legs should be cut at an angle to corre- 
spond with the top of the table. The legs 


are connected 4 in. from the bottom in — 


the front and back by two rails 2 ft. 


long, and at the sides 6 in. from the 
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Figs. 9 and 10,—Front and End Elevations of Fretworker’s Table 
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bottom by two rails 9 in. long. These 
rails are tenoned into the legs as shown 
in Fig. 11; and after they have been 
_ put together and glued, wooden dowels 
are driven through the joints to give 
- further strength. The top is 2 ft. 3 in. 
by 10 in. by ? in., and should be of 
_ hardwood, such as oak or beech. The 
legs are let 2 in. into the top, 14 in. 
_ from the front and back edges, and 2% in. 
from the ends. Two pieces 10 in. by 
- ig in. by ? in. are screwed under the ends 
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, Fig. 11.—Mortise-and-tenon Joints 
F, of Rails and Legs 
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et Fig. 14.—Securing Legs _Cutting- - 
ae es board 


~to Top — 


of the top. to prevent it from warping 
(see Fig. 12). ; — 

Between the table top and the lower 

rails a shelf of 4-in. stuff should be fixed 

for.use as a receptacle for tools or some 

of the small finished work. Square notches 

to receive the shelf should be cut out of 

the legs, 4 in. down, and a small bead- 

ing tacked round the edge of the shelf, 

neatly mitred at the ends to fit the legs 

(see Fig. 13). Care should be taken that 

the shelf fits tight in the notches; in 

— fact, it would be better to cut the notches 

_ 7 im. less than the shelf, so that after 
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Fig. 12.—Ledge on Table-top 
to prevent Warping 
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Butterfly Nut 
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the shelf has been smoothed up it can 
be driven in quite tight. 

All the necessary parts having been 
prepared, they should be glued together, 
after seeing that the tenons in the rails 
fit accurately into the legs. Glue in the 
front and back rails first, and then the 
two side rails. Next, take the shelf, which 


should ~have been already beaded, and 
glue it into the legs, and cramp it up. 
If a cramp is not available, get some stout 
cord and wind it round the legs, placing 






Fig. 13.—Joint of 
Shelf and Legs 





























































—Bolt Bolt in Cutting-board 





pieces of cardboard under the cord at 
the corners to prevent it from marking 
the legs. When the framing has properly 
set, the top may be glued on and the 
table set aside for several hours. When 


the table is ready for further handling, 


4-in. holes should be bored through the 
connections of the rails and. legs, and 
wooden dowels driven in. A pin or dowel 
should also be driven through the legs 
into the top, as shown in Fig. 14. 

The cutting-board (Fig. 15) may be 
made of any close-grained wood, and 
should be fixed perfectly rigid. Procure 
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_ the bolt. 


a piece of oak or beech, and plane it 
to 9 in. by 32 in. by $ in.; then cut out 
of one end a V-shaped piece 2 in. wide 


-at the base and 24 in. long; this forms 


the mouth for the working of the saw. 
At the point of the V bore a 3-in. hole, 
as shown, which acts as a safeguard 
against damage by the bit. When being 
bored, the work is so placed on the eut- 
ting-board that the bit comes over this 
hole, so that when the bit has pierced 


the work no damage will be found to 
have been done to the cutting-board ; 


~ Fig, 21 


Saw 


Fig. 21. — Fretsaw 


and Wood _Re- 
spectively 


(Enlarged) 





- but this method is liable to splinter the 


under surface of the work unless it is 


- backed by a waste piece of wood. | 
To fasten the board securely to the 


table, procure. a small 4-in. bolt with a 
butterfly nut (Figs. 16 and 17). Place 
the poe in position on the. table and 
bore a }-in. hole through both, and insert 
To make the latter come flush 
with the top of the board, the board will 
have to be cut as shown in Figs. 18 and 19. 
The square part in the neck of the bolt will 
prevent it twisting round when screwing 
on the nut. 
be fitted, as indicated in Fig. 15. The 
table should also be provided with a 
small fretworker’s vice. 'To complete the 
table it should be smoothed up, well 
glasspapered, and Se ae two 


art, being frequently employed in con- 


~ ledge of the method of working is not — 


~. from all dealers in metalworkers’ requi-~ <3 


~ metal piercing differs from the wood- 


Fiz. 20.—J eweller’s 8 


Blades for Metal . 


as to be almost imperceptible to the eye = 


Two of these bolts should 






































coats of- Sat size, and, go ate rub he 
down and apply a coat of oak varnish. — 
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METAL FRETWORK OR SAW. PIERCING 


Metal fretwork, or saw- -piercing, is. ane 4 
Important branch of the metalworker’s 


junction with repoussé and_sheet- metas 
~work. Wood fretwork is capable — one . 
considerable improvement by the intro- — 
duction of pierced metal overlays, especi- _ 
ally with such things as decorative hinges 
and lockplates ; consequently, a know- =o , 


only necessary tothe metalworker, but — : 
also to the fretworker in wood who | 
aspires to.work of a high order. = 
Materials and Tools.— The materials 
for the work are easily procurable ; sheet- — 
metal suitable for piercing can be obtained — 
sites. The special saw frame sold for. 
worker’s fretsaw frame in that it has — 
less sweep, and is stronger. A somewhat 
different variety of saw frame used for ~~ 
fine work, known as a jeweller’s saw, is 
shown in Fig. 20. Its chief advantage i is-- 
its movable back, secured with a thumb- 
screw, that enables a short length of — 
broken saw to be replaced in the frame. 
For occasional work an ordinary ‘wood- 
worker’s tretsaw will be found oe 
“efficient. — 
- Of great importance is the kind of saw- 
blade used. It is useless to attempt to 
work with a woodworker’s saw-blade— 
one with wide teeth—although this is 
often done, with the result that the saw 
breaks with the extra strain put upon ii 
and if it cuts the metal at all, it is in a S 
nasty jagged line. Special saw-blades are 
sold: for metal cutting, and these only — 6 3 
should be used; they have teeth so fine — 


except the blade be held up to the light. _ 
The difference between the two is clearly — 
shown. in Fig. 21. No. 00 is a. useful a 
grade. 
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FRETTING BRASS Sa 


Lockplate Designs. — Metal fretwor rk 
_ becomes eee useful for the enri¢ 









ee 


et of sini articles of fEniiee Oris 
nental lockplates and hinges (Figs. 22 to 
82), if well designed and cut, enhance the 

appearance of such. In the Middle Ages 
the application of pierced-metal enrich- 
ments of this dand, that had also a useful 
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hinges and lockplates were of most extra- 
-vagant dimensions. Figs. 22 to 27 show 
a variety of designs for pierced lockplates 
based upon the grape-vine, for executing 
In brass, and these would form simple 
_ exercises for a comparative novice. Brass 
As easy to bub, and is one of a pest 
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purpose, was” very common indeed, and — 
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_metals to start with, and the Ae have 
the advantage that, being small, no great 


waste of metal can result. 


‘The simplest method of reproducing 
the pattern is to stick a tracing on the 
metal. . If ordinary gum or glue is used 





the tracing is liable to peel off upon 
drying ; but there is no liability of this 


trouble if the paste used consists of 


starch 1 part, white sugar 4 parts, and 


gum arabic | part. Place the gum arabic 


in a piece of muslin, and soak in water 


water, and boil till it thickens: 


-overnight ; then add the starch and more 


—. 
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Paste down the tracing, and allow to 
dry before drilling the holes for threading 
the saw. A small cutting board with a 
V-shaped opening in it, clamped to the 
bench, will form a support large enough 
for cutting out these small designs. In 
sawing, it is best to move the saw rather 





Fig, 35.—Cruet Stand 


rapidly, but not to exert any forward 
pressure, merely a downward one. Upon 
completion, remove the paper pattern 


with hot water, and proceed to correct ~ 


the outlines with the very fine files known 
as needle files, which may be obtained so 
fine that they will be found to enter all 
but the smallest interstices. They are 
employed for truing cuts incorrectly 
made, and for making the sharp angles 
which are very difficult to cut with the 
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saw. Finally, vigorously rub the work — 
with a cork and pumice powder, to remove 
the /burr and sharp edges left by the saw. — 

Hinge Designs, — In executing the 
hinges shown by Figs. 28 to 32, cut the ~— 
edges that abut one another, as in Fig. 33. 
The tongues, two on one portion, and ~ 
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Fig. 36.—Biscuit Holder 
one on the other; are bent up to form q 
a thin cylindrical tube in three sections, — 
through which is passed a wire that fits’ 


easily ; the wire is burred up at the enc ~ 


to prevent it slipping out (see Fig. 34). | g 
FRETTING COPPER AND PEWTER 
‘The designs shown by Figs. 35 and 36 4 


are intended to be worked in copper for — 
subsequent’ electro-plating ; or they could: — 
be executed in german silver or pewter. 


/ *, 








stand being given by Fig. 37. 





Fig. 35 shows a small cruet stand, the size 
of sheet necessary for a convenient-sized 
These 
measurements may need adjustment to 
individual requirements. The patterns 
for piercing the sides, front and back are 
given in Figs. 38 and 39. A piece of metal 


measuring 12 in. by 24 in. is first cut for . 


the front, back and sides, these all being 


METAL FRETWORK OR SAW-PIERCING 


the metal. The means usually adopted is . 
to prick round the traced outlines with a 
needle, making the holes about 75 in. 
apart, to lay the metal sheet flat on a 
board, and then to pin the pricked tracing 
(the stencil) over it in the correct posi- . 
tion. Tie up some finely powdered chalk 
in a muslin bag, and dust over the stencil, 
the chalk passing through the pricked 








Brats. Fig. 41.—Sawing-board 
Clamped to Table 


in one pieos, and the measurement. in- 
cluding a j-in. lap for turning over. 

_ ‘The first thing to do is to mark the size 

on the metal, taking care to obtain all 

the lines accurately at right angles to one 

another, and. to get the two opposite 

portions exactly the same size. Cut out 


- with shears and planish or smooth the 


front surface of the metal. Take a full 
size tracing of the piercing, guided by the 
illustration, Figs. 38 and 39, and proceed 
to transfer the pattern of one side on to 











Figs. 38 and 39,—Patterns for Sides, Front and Back of Cruet Stand > - ¥ 
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Fig. 40.—Work- 
ing the Corners 


Fis. 44.—Half 
_ Pattern for . 
Handle 


ae 


Fig. 43 Bee the Top 





Fig. 42.—Screw Clamp 


holes and thus reproducing the pattern 
in minute dots. on the metal. The lines 
are then painted round with a fine brush 
charged with brunswick black thinned 
with turpentine. Other methods are to 
pencil the design on the metal and paint — 
over the lines, or to gum the paper. pat- 


tern upon the metal, as previously men- 


tioned ; these are quite satisfactory means, 
and the worker can please himself as 
to which method, he adopts. The only 
disadvantage of the last method is the | 
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lability of the paper to tear during the 
drilling. 


The experienced  craftsman’s — ideal 


precious eee is to engrave the out- 
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Fig. 45.—Repeat of Design for Biscuit ‘Holder 


line. _ Precious metals take pencil lines 
better if first smeared with gamboge, a 
lump of which can be bought a a 
chemist's for a few pence. 


Some workers transfer the pattern to 
the prepared sheet of metal by means of a 
carbon sheet which is inserted between 


the tracing and the metal, the design being 


then carefully engraved with a pointed — 
instrument, so that the pattern is indel- — 


ibly fixed to the metal, and will not be 


obliterated by the SuDea nen process. of 


sawing out. 


* 
\ 


taking the tracing, care must be taken 
_to leave plenty of attachment for every 


detail of the design with the surrounding | 


framework. A leaf that is only supported 
a the junction with the stem and at its 

tip by a narrow Strip of ‘metal is very 
- liable to” fracture in ordinary use. All 


~ details should abut each other wherever 
it is far better to cut away too 


possible ; 
little metal in the design than too much, 
as undue heaviness can be remedied 
afterwards with the files. — 

Before beginning to pierce, all the 
‘holes through which the saw is to be 
threaded should be drilled. The simplest 
means of doing this is to use a small 


piercer with the sheet laid flat on a hard- | 


wood block. An archimedean drill stock 
used with a fine bit is a fairly good method. 
—~only the extra pressure required is rather 
liable to break the bit. In drilling it is 
always best to select the most angular 
corner in each interstice, as shown in 
Fig. 40, it being quite impossible to turn 
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with at. least. a 12-in. sweep. A wood- — 


serve, this having a wider sweep than 


In enlarging out a pee full size, and ~ 


Fig. 46.—Use of File in Shaping Corners, etc. 


cutting away the smaller portions of the 4 


; eed last, so as not to weaken the metal 
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the saw at shck: a res angie which ‘is. Z 
finally made with a file. a a 

During the sawing, the metal requires S 
__ method, especially when working in the -to be clamped on to the working bench or = 


table in such a position that the portion 3 
being worked upon is free and unsup- — 
ported. The usual method is to work Ong % 
a board clamped to the working table, thes 
board having a V-shaped cut in ae 


| portion above the V- shaped cut being — 


that worked upon. Fig. 41 shows a suit-_ 
able board clamped to the work table ; % 
the metal is clamped to the cutting- board, 
with clamps similar to that shown by : 
Fig. 42, a thick pad of paper being intro- 
duced between the metal and the olan pe as 
to save damage. : 
The sawing of the piereed parts of 2 
these, particular articles requires a saw 





a 


worker’s "strong fretsaw frame Gonlde 


a 
the metal ones; but be sure to obtain = 
the proper blades. The saw-blade is 
clamped to the bottom of the frame with — 


teeth: ln its downwards ; it is pee 


+ 
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through a hole in™ thecmetal the upper 
part of the frame being bent inwards — 
while the other end of the saw is clamped, 
so that it is tightly stretched. Begin by 


pattern first, leaving the larger interstices — 


~ 
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: unduly during the early. stages of the 
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metal sawing is that he endeavours to 


4 





Us aries 2 
- 


# 


ae > 


7. 





Se Sw 


rt ~ 
* 
we 72) e¥: r 
ag otal “* 
¢ 


- METAL 





cutting. ‘The beginner’s chief fault in 


- work too quickly. Metal sawing is very 


- removed, amendments are made with the 
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~ much slower and more laborious work than 


wood fretwork. The cutting requires a 


much freer stroke with practically no 


forward pressure. Lubricate the saw fre- 
quently with oil, and rest awhile should 
it become hot. 2%, 


When all the open parts have been 
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by 27%; in., the turn-up of the edge being 
qe In. Turn up and try for a fit, and, 
when satisfactory, solder. Cut the handle, 
one half of which is shown by Fig. 44, 
and rivet and solder in place. meee 

In making the biscuit holder shown by 
Fig. 36, the glass container should be 
obtained first, the exact circumference 
measured, ‘and the metal cut accordingly. 
One repeat of the design for piercing is 
given in Fig. 45. 
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Fig. 47.—Photograph-frame 
- Border 





>) Fig. 52.—Small Hair 
: comb . - ea 


- 


files (see Fig. 46), especially at the corners 


a 


and sharp angles. Absolute accuracy is 
very much more difficult to obtain in metal 


than in wood, so that a good deal more 


after work has to be done. Finally, the 
work is vigorously rubbed with a cork and 


s pumice powder, to finish off the edges. 


bend it. 


After the pieces that constitute the 


_ sides of the article shown by Fig. 38 have 


been pierced, the next process is to form 
the seam of the top edge. This is pro- 
duced by tapping the metal on a hatchet 
stake to a scribed line with a mallet, to 
Fig. 43 shows the four stages of 


- the work. The sides are next bent up and 


soldered at the join. 


The bottom con- 


_ sists of a sheet of metal measuring 4°; in. 








Fig, 49.—Waistbelt Clasp 





Figs. 50 and 51.— 
Forming Hook 
for Waistbelt 

‘Clasp 





Fig. 53.—Pendant 





FRETTING SILVER 

Working in silver is not such an expen- 
sive pursuit as one might be led to 
imagine. An ounce of silver of medium 
thickness will be more than sufficient to 
make one of many useful articles. All 
silver scraps and cuttings can be resold 
to the dealer at slightly less than the 
original cost, so there is no waste. Silver 
of gauge 23 (British standard gauge), 
-024 in. thick, is stout enough for the 


articles illustrated by Figs. 47 to.53, with 


the exception of the butterfly design, 
which should be gauge 18 (-048 in. thick). 

Fig. 47 is a design for a border for a 
pierced photo frame, a quarter of the 
pattern being given. It could conyeni- 
ently measure about 4 in. by 3 in. 
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_ thickness. 


Fig. 48 is a design for a pierced brooch 
that should appeal to the beginner on 
account of its extreme simplicity; it is 
enriched with a mounted stone in the 
centre, turquoise for preference, that is 


fitted to a narrow rim of metal soldered — 


to the fretted work, the stone being kept 
in place by burnishing the rim over it. 
Fig. 49 is intended for a waistbelt clasp, 


which would be productive of a very 


dainty effect if nicely pierced in metal 
of sufficient thickness to afford rigidity. 


The hook for uniting the two halves of 


the buckle is made by cutting a strip of 
metal the length of the buckle at the 
junction at the centre, and about 2 in. in 
Solder this strip at right angles 
to one of the sections, as near the edge as 
practicable, as shown in section in Fig. 


50, to form the hook shown in Fig. 51. 


The loop for the opposite half is bent 


from wire, and, in soldering it in position ~ 


due care must be taken that, when hooked, 


the front faces of the clasp are ‘properly 
- brought together. = 
Fig. 52 shows a small hair-comb of 


simple design, the fretted upper part 
being soldered to a rim that encircles the 
comb, and which is secured thereto by 
two or three minute rivets. | 

The pendant (Fig. 53) will need the 
delicate execution of a practised hand. 


Coming now to the actual execution of: 
the piercing, the first consideration is the ~ 


transferring of the pattern to the silver. 
Expert workers usually scratch the pattern 
on to the metal with a fine point; but 
this method has its disadvantages with 
a beginner as a deep scratch incorrectly 
made requires a good deal of polishing to 


efface completely, and results in a thinning 
The best and safest method 


of the metal. 
undoubtedly is to trace out the pattern, 
and paste it on the metal. Tastes differ 
with regard to the best form of drill to 
employ for the work. Some workers pre- 
fer an archimedean drill stock, working a 


very fine twist drill, others an ordinary 


piercer set in a wooden handle, and this 


-_ latter the writer has always found more 


serviceable and quicker. The metal 
during the drilling is laid flat on a block 


of lead or hard wood. The fine twist ; = known in the trade as “‘ Jemmel.’ z° 


Select No. 00 saw blades, and use them — 
gently. Before clamping one in the frame ~ 


_ teeth pointing downwards. 


A fine round needle file will be found | 


- work ; finally polish with tripoli and. oil. 
~ and pendant (see Figs. 52 and 53), it will — 


present instance, merely resolves itself 


small hammer the few lines requisite aro] 





drills, being sO. highly Bm, awit be ~ 
found very delicate, and therefore only — 

‘slight pressure must be put upon them ; — 
they should be lubricated with turpen- : 


tine. Having drilled all the interstices — 
for threading the saw—bearing in mind — 

remarks on this point given on an earlier = 
page—the cutting may be proceeded with. — 





hold it up to the light so as to set the — 
It is far better — 
to take plenty of time and get a true out: 
line than to hurry the work and to rely eS. 
on the files. Oil the saw occasionally or | 
it will be liable to get hot and snap.— 
Tradesmen keep at hand a piece of bees-— 
wax and occasionally draw the saw 
through it, this making the work much 
easier. Upon completion, remove the 
paper from the face of the metal, and 
then make any necessary amendments. 
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invaluable for truing the curved parts, — 
for it is hardly likely that the cutting A 
cannot be improved upon; a three- — 
cornered file answers best for the sharp — a 
angles, the parts that offer the greatest . 
difficulty in small work. re 

Now lay the silver on a piece of board, aa 
and scrub it well with a cork, pumice = 
powder and water, to remove the “ tinny ’ 
look of the freshly sawn edges, and t 
improve generally the appearance of thi 


In two of the designs, that of the comb — 


be noticed that a few marks are-added that 
give greater expression to the forms. 
This is known as “chasing,” which, in the 


into a few careful scratches, that should 
offer no difficulty, provided the work is 
held perfectly steady during the process, — 
such as by securing ona repoussé worker’s — 
pitch-block ; then with the chaser and — 
carefully indented. = = 

When working in silver and gold, there | 
should be a receptacle—a chamois leather_ 
bag or a pan—underneath the cutting- 
board to catch the saw-dust and scrap, — 
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: Lamp ~ eadeg = = For erate a purpose be best to make a anol: shade in paper __ 
as a lamp-shade that comes constantly and to experiment until the shape of the 


: before the eye, pleasing design and good shade harmonises with the form of the 





= Fig 57 pepe Edge Ae Lamp- 
_ shade for Wiring 










‘ Fig. 58.—Lamp-shade Support 
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~ construction are an absolute necessity. base. Such shades would be most suit- 
_ Fig. 54 shows a design which for general ably made of cold-rolled copper, planished 
> - purposes is sufficiently elaborate. It will and pierced. 
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The sawing is done with a metal fretsaw 
having a frame with at least a 5-in. sweep. 
When all the open parts have been re- 
moved, the work is smoothed up with a 
file to remove jagged edges and to true 
the corners. 

The pattern for the shade shown by 
Fig. 54 is given by Fig. 55. The design 
for piercing is shown in Fig. 56, this being 
repeated in reverse in each section. The 
entire shade may be sawn out of one sheet 
of metal if desired, and, after piercing, 
bent to shape. A piece of metal measuring, 


roughly, 2 ft. square, will be necessary. 


If sawn from one piece a wired edge is 
scarcely necessary, although it gives a 
finish to the work; but a small margin 
(, in. would be ~ sufficient) should be 
allowed for turning up, both at the top 
and bottom if the edges are not wired. 

For wiring the edges of the lamp-shade, 
should this be thought necessary, first 
scribe lines #; in. from the bottom edge in 
each case, and this amount is turned over 


Preventing the 


THE potassium bichromate treatment has 
been strongly recommended as a pre- 
ventive of rust. Its action is obscure, 
and has not yet been satisfactorily ex- 
plained. The treatment is very simple. 
Obtain some potassium bichromate (a 
shilling’s worth will be sufficient for 1 
gal. of solution) and some sodium hy- 
droxide (lye). To 1 gal. of distilled water, 


warm or hot if possible, add about one 


or two tablespoonfuls of the hydroxide 
(lye), and after it is dissolved add the 
bichromate. Make the solution saturated 
—that is, put in as much of the bichromate 
as will dissolve. Since the crystals do 
not dissolve very fast, the solution should 
be stirred. 
Clean the tools, etc., to be treated, and 
smooth and polish them, if possible, with 
glasspaper, emery-paper, or emery-cloth. 
Then immerse the tools in the solution. 
When several pieces are treated at the 
same time they should not touch or inter- 
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by striking oat: the edge of the nietal 4 
over a hatchet stake to produce a curve, 
the hollow of which is approximately that 
of the wire. Fig. 57 shows the process. 
Insert the wire into the hollow, and with 
the flat end of the paning hammer close | 
the fold by tucking the edge of the metal : 
close under the wire. 

With regard to the support for the sade 
there are many on the market hat could 
be adapted for the purpose; but the 
simple device shown in Fig. 58 serves — 
the purpose. It may be attached to the | 
shade, or the latter may merely rest on 
it, The supporting wires should be hard- 
soldered to the metal. ring. | 

The shade linings may be white trans- 
lucent glass, or coloured cloth stretched — 
on a separate wire frame may be employed, - 
or the shades may be lined with both — 
wire gauze and cloth. The gauze is — 
soldered to the inside of the shade, and — 
the cloth inserted stretched upon the — 
wire frame. | 


Rusting of Tools | 4 


fere with one another. The treatment 

should last as long as possible—one, two, — 
or more days, or even for several weeks. — 
The tools may be taken out and used as — 
needed, and then re-immersed in the | 


solution, care being taken to keep them — 


clean or to re-clean them. Somé tools, — 
as screwdrivers, squares, dividers, etc., — 
can be left in the solution continually day — 
in and day out, and be taken from the 
solution as needed, this method keeping — 
them bright indefinitely. If the solution — 
evaporates or, instead, gets weak, more ~ 
water or bichromate and lye may be x 
added as needed. ; 

Ordinary tools can be washed and wiped: 7 
with a cloth after treatment without ‘ 
destroying the non-rusting effect. a 

This treatment does not injure the tool — ‘f 
in any way, and is applicable to fine tools — 
as well as the common ones. The pro- — 
tective effect wears off in time if treatmenas 
is not repeated. . 






Warming Two or More 
Rooms From One Grate 





WHILE it must not be expected that two 
or more rooms can be warmed with the 


amount of fuel usually devoted to one 


room, yet it is possible to convey heat 


from one fire grate to other rooms, and 


warm them at an expenditure for fuel well 


under what it would cost if there were 


separate fires in each room: There is, too, 


- an agreeable saving in attention and grate 


f ~ 
_ Fig. 1 shows the most simple arrange- 
ment possible; this consisting of a piece 
of l-in. or l4-in. wrought tube, bent 


_C-shape and resting horizontally against 


the brick that forms the back of the fire- 
box, as shown. From this the pipe ends 
are continued as flow and return to the 
radiator. This simple and low-power 
heater cannot serve more than a rather 





ee Big 1.—Horizontal Tube Coil at Back of Grate 


* cleaning when the method of warming 


described in this chapter is adopted. 
The method is to put a water heater 
of some kind (it cannot always be called 


a boiler) at the back of the grate fire, 


this heater having circulating pipes ex- 


tending from it to a radiator or radiators © 


in another or other rooms. (Sometimes 
a radiator is put at another part of the 
same room, the latter being too large to 
be heated properly by the fire grate, 
which may be at one end of it.) 
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Fig. 2.—Prior’s Tubular Heater at Back of Grate 


limited area of radiation, and it must be 
considered that one square (superficial) 
foot of surface on the heater (boiler) will 


‘not serve more than 30 sq. ft. of heat-losing 


(radiating) surface. If the tube at the 
back of the fire should be 1 in., and 2 ft. 
6 in. total length, then it would have 
‘85 sq. ft. of surface and be capable (with a 
suitable fire) of serving 254 sq. ft. of radia- 
tion. The last-mentioned word means any 
heat-losing surface, usually part radiator 
and part exposed circulating pipes. 
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Sometimes, three pipes can be arranged 

for, in which case the flow goes out at one 

- fed side of the grate, and the return comes in 
at the other ; occasionally, four pipes are 
= possible. Larger pipes—though 11 in. is 


usually the largest—having more surface, : 


will do more work. Any pipe table will 
give the surface areas of pipes of different 
_ diameters, but the two common sizes are 
given here : 





ee \To convert| To find 


Internal 
diameter to square | of surface 
of pipe: feet, | required in 


inches Z a 8 multiply | lineal feet 


external 
surface | 


lineal foot}. by meultrply by 
bee 334 334 | 2-994 
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Occasionally, this method of heating is’ 


- adopted for the pipes in a conservatory 
adjoining a room which has a fire regu- 
~ larly in it; but it has to be remembered 


that the grate fire may be out from 11 p.m. 
“+0 “7: acm., and. at.3 to:5"a:m., when the = 


cold is most severe, the water in the con- 
servatory pipes will be quite cold. Unless 
_a low fire can be kept all night, or nearly 
call the night, this arrangement must be 
fatal to any but very hardy plants. 
There is quite a number of heaters 
and boilers designed expressly to go at 
the backs of grate fires to heat radiators 
or hot-water pipes in other rooms, but 


little would be gained by describing these - 


in detail. Ingenuity is devoted to mak- 
ing these heaters as effectual as possible, 
but most of them make it necessary to 
have either a new back to the grate or a 
new grate entirely. One heater, however, 
may be mentioned here—“ Prior’s Heat- 
distributor ’’—illustrated by Fig. 2. This 
does not make any great alteration to the 


_ fire-box necessary, provided there already 


exists a modern back to the fire, a back 
consisting of a fire brick slab either up- 
right or preferably leaning forward—over- 


hanging the fire. The heater stands 


lineal feet | square feet 


or forced. 


though less so, with l-in. pipe, or china 
tubes like the Prior heater. The detail i in @ 


enough from front to back, because the — 
water pipes or surfaces may have too great 


~altered ; but the depth must be altered it if 


result in failure more or less. The fire 


-not need to have the fuel stirred or t 
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SpHEME against the back brick as the= = 
illustration is intended to show; and it i 
consists of a horizontal tube at ‘top ands : 
bottom, extending between which there — 

are copper tubes of quite flat section, zig- 
zagged, something as shown, so as to pre- 
sent the greatest possible surface to the — 
fire. It should be mentioned that the flat = 
copper tubes present their edges—the thin 3 
part—to the view, so that they are not so — 
conspicuous as might be thought. These — 
are, of course, of greater efficacy than — 
the simple horizontal tube coil shown in Ee 
Fig. 1, the writer having seen one of 5-tube _ 





size (as illustrated) heating 80 sq. ft. of — 
radiation, and keeping it at 160° with 


quite a moderate Bre, not. specially stoked 


Finally, fhera remains to be explained 
what perhaps is the most vital detail in— 
fixing any kind of water-heater at the back - 
of a grate fire. Thisis Pareniarsy the case 
with pipe as bulky as 1}-in. size, or with 
any kind of boiler. It is still important, — 
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point is that the fire-box must be deep 


a deadening effect on a thin fire. Prob- 
ably, the width of the fire-box cannot. 


found necessary, as otherwise the work will 


fuel must be in sufficient bulk to burn 
freely AOL Dae ee ee cold or coo 


ete the cat Bane to the: oa of t os 
pipes. This would make the fire-box to- 
about 73.in. from inside the front bars to _ 
the face Si: the back brick. This should be— 
the minimum and may be exceeded a 
little without entailing extravagance of 
fuel. Within certain limits a deep fire 
burns no more fuel than a shallow one, 
it may be allowed to burn more slowly a1 


poveons eicoree so often. . 
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ETO. be successful in all forms of electro- 
_ plating, absolute cleanliness is essential. 
- Many of the troubles encountered by the 


- and nothing should ever be allowed to 
-* interfere with a rigorous application of 
the prin ciple of cleanliness to every action 
— each process. 
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| THE SOURCE OF ELECTRIC CURRENT 
e: - The Dynamo.—The first question to 


Piledide is how. the current required is to 


e be generated. Where the output of work 





ee se zs Electro-plati ng 


} 


_ amateur plater are caused solely by dirt; _ 


is not large, there can be no doubt that 


_ the battery is better than the dynamo. 
2 Of course, where large quantities of 
_ work have to be done, there is no question 
as to the dynamo. being the cheaper to 
rk: ‘It should always be placed in a 


: corner by itself, and a partition carried 


up to the ceiling all round to keep dust, » 


_ chemical fumes, and liquids from getting 
to it, and to prevent. oil and grease splash- 
ing from it; for on no account should 
- grease or oil ‘be allowed in any depositing 

: room. For this reason it is as well to 

_ have water, soap, and towel in a corner 

of this partitioned space for washing the 
hands immediately after handling any 

part of the dynamo or machinery. 


One of the great mistakes made by 


-many in the past has been in yoking the 
dynamo to steam-power that also runs 


Several other machines, such as for polish-. 


ing or grinding. Now, when much heavy 
4 work of this character is begun or finished 
during the running of the dynamo, it is 
ee for it to keep a uniform speed. 


4 


regulation of the current impossible. 


. sen. 


=f 


y | 
This is absolutely essential to the success 
of electro- plating by this means, for a 

‘jumpy’ current, sometimes high and 
sometimes low in intensity, is not suit- 
able; it must be regular and uniform. 


This being so adds to the difficulty of using 


a dynamo, and also to its cost, for unless 


_ the workshop engine is capable of running 
at a uniform speed, it is best to have a 
_ small oil-engine or gas-engine to drive it 


alone. Good results are difficult to obtain | 
under other conditions, and where very 
heavy deposits are- required batteries are 
out of the question. An essential requisite 
with a dynamo is a resistance board, and. 


for successful results it is necessary that 


there should be one to each vat. The 
coupling of two or three large vats to- 
gether is a mistake, and makes individual 
An 
outlay on this score will soon repay itself 
in the prevention of spoiled work. 

- Batteries.—Where the work consists 
principally of gilding or silvermg, the 


primary battery is the general means of 


producing current, and for even good 


qualities of nickelling or brassing _ it 


gives very satisfactory results. There are 
several kinds that are suitable—the Grove, 
the Daniell, the Wollaston, and the Bun- 


The Binh Battery.—This (Fig. 1) 
is the most reliable and useful for ordmary 
work, It comprises a stoneware jar, of 


- suitable capacity, containing (1) a cylinder ~ 


of sheet zinc, and (2) a porous pot in 
which stands a carbon block. There are 


thus an outer and an inner vessel, in each 
199 | 
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of which is a liquid (the “ electrolyte ”’) ; 
in the former, between stoneware jar and 


porous pot, is a mixture of 1 part of sul- 


phuric. acid and 12 parts of water; in the 
latter is strong nitric acid. Always add 
the acid to the water (not the water to the 
acid, for this is dangerous), stirring with 
a stick the while. Put in so much as 
will nearly fill it when the other elements 
are added. These are, first, a sheet of 
zinc bent almost cylindrical in shape. 
These cylinders can be purchased ready 
made, and only require amalgamating with 





Fig..1. ie iation of. Fig, 2,—Section of 
-Large Bunsen Cell Wollaston Battery 


mercury before inserting in the acid. This 
is a necessary, but rather troublesome job, 
especially if the mercury is not plentiful. 
The best way is to immerse the zinc in 
the dilute sulphuric acid and pour the 


mercury on it, rubbing it over with a piece - 


_ of rag tied round the end of a stick. It 


will adhere fairly closely, and must be 


made to completely cover the cylinder 
inside and out. It is best to have plenty 
of the mercury, for that which is not 
wanted for amalgamating should be poured 
into the outer cell to cover the bottom 
of the zine and protect it from the acid. 
If, after each occasion of use, the zincs are 
taken out and inverted, they will keep 
well covered all the time. If the zincs 
are not kept well covered with mercury, 
** local action” sets up and destroys them. 
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- and easier to regulate. 


‘mation of the zinc becomes necessary. 
_ The slot in each piece of wood must bau q 
‘large enough to allow for the free move- — 


the cord is secured to the zine, and it can — 





Inside the zine cylinder a porous pot — 
of a special make of earthenware is next 
placed. This is first filled with strong 
nitric acid, sufficient to bring it to the | 
same level as the outside sulphuric acid 3 
solution when the solid carbon block is 
inserted. To this carbon block and to — 
the zine cylinder binding screws to hold — 
the ends of the wires are attached, and 3 
the battery is then ready for work. In ~ 
Fig. 1, A is the carbon, B the porous pot, | 
c the zine cylinder, and p the outer vessel.” 

The Wollaston Battery.—Where ‘ 
only small quantities of work are con- — 


_ templated, it is as well to use the Wol- — 


laston battery, as being more economical | — 
At its best it is _ 
never so strong as the Bunsen, which is _ 
one of the most powerful of batteries ; 
but it is quite strong enough for gilding — 
and silvering in even moderately eee 
quantities. A section of this battery is — 
shown by Fig. 2. a 
In this battery the ‘“ couple,” as it is 
termed, is copper and zinc, instead of — 
the zinc and carbon of the Bunsen battery. : 
Diluted sulphuric acid (1 in 12, as ee 
is put into a stoneware jar, preferably of | 
an oblong shape. Then a piece of sheet — 
copper, nearly as wide as the jar, is bent] : 
to shape as shown at A (Fig. 2), and the — 
ends secured with strips of the same metal, — 
which are fastened over a piece of wood. Bo : 


) 


Sa 
: 
: 
P 


_long enough to rest on each side of the | jal 


BF 
In this piece of wood a slot must first be — 
cut wide enough to take a stout sheet of © 
zie C of nearly equal width to the copper. d 
A piece of wood D, having a similar slot, a 
must be fastened ‘half: -way between ha 
sheets of. copper, to prevent the zine 
touching it. This zinc plate must be first. } 
well amalgamated, and if, when in use, the © 
plate gives off a hissing noise, re- amalga- f 
















ment of the zinc, for that is part of the 
usefulness of this battery. Immediately — 
above where it is to be fixed, fit a pulley © 
wheel with a cord through it, with a weight — 
attached at one end. The other end of — 


then be raised or lowered as desired, to — 
mai 
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" decrease or increase the intensity of the 


3 ~ current as desired. 


The batteries are best kept out of the 
_ plating shop, their proper place being a 
well-ventilated outhouse where there is a 
~ plentiful supply of water. Another thing 
best outside is the drying-out tin, for the 
dust is bad for every person and every 


other process employed. 


Small Batteries.—Cells of the type 
Wa bave described work best if made of 
ample size, but there is no reason why-the 
amateur mith only a small amount of work 


to do should not use a much poe cell. - 


The pushing force (“ voltage” * electro- 
_ motive-force ”’) remains the same what- 
ever be the size of the cell (nearly 2 volts 


in the Bunsen, and not much more than 


Se 5 : os 





’ ae Fig. 3.—Small Bunsen Cell 


1 volt in the Wollaston), but the volume 


_of current is not so large, of course, in the 
smaller cell. . 

- For small plating jobs, a shop-bought 
Sina (Fig. 3) or Daniell (Fig. 4), of 
either one- or two- -pint size answers very 
well. ~The Daniell is a remarkably con- 





pot is a copper cylinder ; 
“amalgamated zinc rod. In the outer 


pending on the size of cell. 
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stant cell, and very many varicties of it 


are In use. The simplest (known com- 
mercially as the “ Original Daniell ’’) 
comprises a round glass jar (see Fig. 4) 








Fig. 4.—Daniell Cell 


containing a porous pot. Surrounding the 


inside it is an 


vessel is a saturated solution of copper sul- 
phate (that is, the liquid cannot take any 
more of the sulphate into solution because 
all its pores are already occupied with 
that already dissolved) and in the porous 
pot is sulphate of zinc solution, sulphate 


-of magnesium solution, or dilute sulphuric 


acid, the liquid being poured in to form 
a higher level than that of the copper sul- 
phate solution outside. The cell is kept 
in condition by adding occasionally a few 
crystals of copper sulphate to the outer 
vessel and replacing a part of the solution 
in the inner one with distilled water or 
filtered rainwater. In use, the zine rod— 
is used up and requires to be renewed, and’ 
the copper cylinder becomes thicker and — 

needs to be replaced with a thinner one. 
If used for constant work on a circuit of 
high resistance, the cell remains in order 
for several weeks, the actual period de- 
The electro- 
motive-force is only just over 1 volt, and 


_ there is not much volume of current avail- 


able, but it has the ae: we 


vantage of constant voltage and long” 


life 


~ chemicals. 


The invention of the Daniell cell em- 


braced that of the principle of electro- 


plating, as will now be explained. ' 
Principle of the 


deposition of metal will not be entered 
into here, but a simple explanation of the _ 


process must be given. Imagine two 
metal plates standing in a vessel of water, 
and that the positive pole of a battery 


_ is connected to one and the negative pole . 
to the other. 


When current passes, the 
water will be split up into its component 
parts. ; 


(at the positive plate) oxygen will collect, 


‘and where it leaves the water (at the nega- 


__ tive plate) to return to the battery, hydro- 


is plate the cathode. 
consists of the same kind of metal as is 


“posited upon. the negative plate. 


gen will form. If the place of the water 


between the. ‘chargings with the. - 


Electro-plating | 
Process.—The technicalities of electro- 


ation to dryness will leave a small quantity 


where the current enters the water - 


potassium cyanide i in 1 pt. of water. 


is taken by a suitable solution of metal, — 


the hydrogen as formed enters into certain 


chemical combinations, and the metal is 


separated out and thrown upon or de- 
The 


~ wooden stick free from resin. 
looking precipitate falls to the bottom of 


= 


positive plate is the anode, and the negative — 


Further, if the anode 


being deposited, and-if the solution is of 


a suitable nature, as fast as the metal 
is deposited on the cathode the solution © 


takes a further supply of the metal from 


- to settle; and when precipitation appears 


~ and treat it separately with more cyanide 


_ the anode, the result being that in time 


plate disappears. 


the cathode or negative plate becomes 
much thicker and the anode or positive 
~The Daniell cell, al- 


Ss ready mentioned and illustrated on the 
. preceding page, affords in its working an 


~ electric current ; 
that is to be deposited : 
in the current, and one to take it out 
eS -acain 
_ the articles to be plated, electrically and 
~ mechanically attached to the second rod, 
form the cathode. 


illustration of this principle. 
-The essentials, then, are a source of 


and a rod to lead 
~The first rod is the anode, while 
If the anode is in- 


soluble in the solution it: merely leads in 
the current, but if it is soluble it replen- 


_ishes the solution in addition to leading | 
oe in the current, 


a solution of the metal. 


from rich gold, at the temperature just 


and good effects are desired ‘sontinnallys = 


gold, and convert it into gold chloride by 


case 1 gal. 


_at 60° F., so that when a large number of © 25 
articles are required to be of a uniform 







































GOLD. PLATING f oes oH 
The Gilding Solution. —The , gilding 
solution “is generally made with double 
cyanide of gold and potassium. For — e 
each gallon of solution take 8 dwt. of fine ~ 


dissolving it in a mixture of equal parts — 

of nitric and muriatic acids (or use gold a 
chloride bought already prepared). Place 
the porcelain dish containing the solution 
on an iron dish filled with sand and heated 
underneath by a gas flame or fire. Evapor- 


of gold chloride, and this should be dis- 

solved in 1 pt. -of distilled water and 
allowed to stand for a short time in case 
the gold was impure, when the baser 
metal will be precipitated. Then pour the 
clear liquor off into a clean vessel. In a 
separate vessel dissolve 1 oz. of the purest 
Add 


A brownish- 


the vessel, and care must be taken not to 
add any more cyanide than will throw 
down all the gold. This must be allowed 


to have ceased, pour off the clear liquor 


to see that no gold is wasted. The pre- — 
cipitate is now washed in. clear water, 
and afterwards more potassium cyanide 
solution is poured in to dissolve it, after 
which the quantity is made up with dis- 
tilled water to its proper quantity, in this 
This solution is best worked 
at a temperature of 145° Bee aera. 

It is not usual to ewirk sold ten 
cold because it is difficult to- get a good 
gold colour with them. But with this 
solution the colour can be varied down 


mentioned, to a pale straw or lemon colour -_ 3 


colour, it is necessary to keep the tempera- — 
ture uniform, and an a surface ofanode 


Where a lot of ks is ; done ree by. aay 










iti is more “economical to use two baths. 


: for only a very few minutes, or even 
. seconds for a very thin coat, after which 
_ they are at once transferred to the other 
bath for completion. The results justify 
the method in long life to the bath, uni- 
x form finish, and saving in materials. 
Getting the Battery Ready.—Hav- 
= ing prepared the bath, the next thing to. 
2 doi is to ogee the pater apes ‘The zine 


Pca, the reverse. end up... Then the mer- 
 cury that has settled at the bottom wil 
= _ be able to again pass downwards, amal- 
-_ gamating the zinc as it goes. ‘Tn fact, 
__ whenever anything is done to one of these 


“¥ zines, make it a rule to reverse it, and the 
a ‘troublesome job of amalgamation. i is then 


hot so often-necessary. It must not on 


99 


zi any account be neglected when required, — . 


- for “local action’ not only impairs the 
efficiency of the battery, but shortens the 


life of the zinc. However, for small 


. operations, and especially for small gilding 
2 ; jobs, the Wollaston or the Daniell battery 


mS 


ee regulated -more easily, but, not being so 
- * See as the other, there is less liability 
~ to “ burn ” things in the bath. Clean the 

- wire terminals every time of use, and have 
~ all ready. before the articles are hung in 
sy ~ the bath. : 
Preparing” Work for Gilding.—The 
preparation of the articles for the bath is 





- have previously | been through. For in- 
3 stance, in gilding jewellery, most of it: 
has been through the fire for soldering, so 
that little grease is left upon it, in which 
case, after pickling in weak nitric acid (say © 

1 part to 12, 16, or even 25 parts of water), 
to clear off the scale, they are scratch- 
brushed. (scoured with a brass-wire brush), 
dipped in potassium cyanide solution — 
Beaty tb..to-1F gal. of water), rinsed and 
_ placed in the bath. If there is the slightest. 
_ trace-ef grease about them, they must be 

_. dipped in caustic potash solution (1 |b. 
to 2 gal. of water) kept quite hot—nearly 
boiling, in- fact. An ordinary iron pail 
e or a gas ane answers the- purpose splen- 
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is to be preferred. They are not only : 





_ Varied to suit the different processes they — 
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diab It may sometimes happen that — 


the potash turns the colour, in which case 
the articles must be scratch-brushed all 
over and passed through the cyanide. 
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Hands and arms must be kept out of 


: this “boil’’—as it is generally called, 


whether hot or cold—for the potash has 


an injurious effect on the skin, and nasty — 


sores, difficult to cure, often arise through 


carelessness in this way. Therefore all — 
articles should be wired, so that they can 


be easily dipped into the various mixtures, 


~ as well as for suspending in the bath. It 





Method of 
Wiring  Arti- 
cles for Plating 


is well to use a fairly substantial copper 


wire for this purpose, suitable lengths being | 


bent at each end (see Fig. 5), so that 
they can be used many times. The gold 
which accumulates on the ends can then 
be “stripped ” off when necessary, and 


waste is avoided. For articles such as ~ 


spoons, having no holes or loops, use 
thinner and longer wire (see Fig. 6).- 


Articles made of silver, brass, or copper — = 


readite take the gold deposit ; but iron, 


steel, or beta metal is best electro- 


brassed first, and this forms a very good 


foundation for the precious metal. For = 


‘small jobs in iron or steel it has been found 
sufficient to dip them in weak hydro- 
chloric or sulphuric acid pickle,and scratch- 


brush them direct, when, a voltaic action — 


being set up, by the acid, between the 


copper in the wire brush and the iron or is 
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steel, a bright film of the former metal is. 
put on the articles, sufficient to form a 
good basis for the gold. 

In gilding german silver there is dan- 
ger of a mushroom deposit, which easily 
comes off, if the electric current is applied 
immediately the articles are placed in the 
bath. 
a few minutes without any current, when 
they become coated slightly by mere 
simple immersion. When the current is 
applied,-only a small surface of anode is 
immersed and the bath should be worked 
at alower temperature. Itisas well to use 
a separate solution for this work,.one much 
weaker both as regards the gold and 
cyanide. 

The Electrical Connections.—When 
the articles are in the bath, the rod bearing 
the articles forming the cathode is attached 
to the wire connected to the zinc in the 
battery, and the rod bearing the anode to 
the wire connected with the positive pole 


Therefore, it is best to give them 
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of the source of current—the copper of the _ 


Wollaston battery, or the carbon of a 
Bunsen battery.. To get an even deposit 


it is well to keep the articles moving, and 


to keep a watchful eye onthem. The best 
anode for the purpose is one of platinum, 
which, though expensive to start with, is 
cheaper in the end, being much more 
durable than a gold one, and giving as 
good results. Of course,.a gold anode is 
soluble and replenishes the solution, but 
when it is nearly worn out it is liable to 


fall apart and to be wasted. With a 


platinum anode, which is practically in- 
soluble, the gold deposited is of a better 
commercial colour. The use of a silver 
anode produces a much lighter deposit. 
Gilding Insides of Vessels.—Many 
silver and plated articles such as cream 
jugs, egg-cups, etc., require gilding only 
on the inside. These are first scratched 
inside with an end brush of wire, then after 


rinsing placed on a level board or table, 


and gold-solution is poured in, sufficient 
to cover all the parts required to be gilt. 
The wire from the negative pole of the 
battery is then attached to the vessel 
itself, and the wire from the positive pole 
fastened to the anode, which is gently 


lowered a . little way into the solution 


_ ~ 


over the parts (see Fig. 8). 


_ spoonful of salt. 


inside (see Fig. 7). 
it ever touch the vessel ; but if suspended 
properly, a few minutes ‘will suffice to Pals 
a fair coating where required. 

The inside of spoons or spouts of ewers 


can be done ina similar manner, only the — 


anode, which for this purpose may be the 


end of the wire (but, of course, better 


still a strip of platinum or gold), is wrapped — 


round a piece of clean rag, and, after — E 


dipping in the solution, is rubbed gently 
Great care 
must be taken that the solution does not 
run over the other parts. 

Frosted Gilding.—A dead or sea 
colour can be got on brass or copper 


articles by first dipping in a solution of 


equal parts of nitric acid and oil of vitriol, 
to each quart of which has been added a 
Dip only for an instant, 
and plunge at once into clear water, after- 
wards transferring to the gold bath. 
Ormolu Gilding.—The beautiful effect 
called ormolu is produced by first gilding 
well and afterwards scratching thoroughly. 
Then make up.a mixture of equal parts of 


alum, saltpetre, and oxide of iron (all 
of which must be in fine powder) into'a 
With — 


paste with a solution of annatto. 
this coat the article, and allow to stand 


for a few moments, afterwards washing ~ 
off in water containing the same consti-— 2 


tuents in solution. When the proper 
colour is obtained, wash off in clear water 


and dry. This colour i is not always easy ‘Be 
to get at a single operation, and it issome- 
times necessary to remove the ee i 


by dipping in sulphuric acid solution and — 
repeating the process. 


Colouring Gold.—Articles of viterion ty 7 


gold are sometimes gilded to give them a 
good colour. _There-is also another way 


of doing this without gilding, which may be 4 


A solution-consisting of | 
oz. each alum and com-. 


mentioned here.: 
2 oz. saltpetre, 4 


mon salt, and a nite hot water is made, — 


and very slowly heated, stirring with a_ 


wooden spoon or glass rod until it begins a ‘ 


to bubble. Dip the work for a few _ 
minutes according to bulk and weight, — 


then withdraw and plunge into hot water. — 
If not satisfactory, immerse again ; 


for — 


On no account must — 


Bike a ae ee eae en wt 
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although at first the article turns suite “3 





is 
} 





_- black, it soon comes to a beautiful gold 
_ colour ; 
several times to obtain this. Rinse in clear 


but it may be necessary to dip 


water, and dry in hot boxwood sawdust. 
Stripping Gold.—When it is desired 


1 to strip gold from articles, such as the 


‘wer, prs 


wires used for slinging, they are generaily 
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Dissolve 
these in 2 qt. of water contained in an 
earthenware pan, and afterwards pour 


‘ “2 a strong solution of potassium cyanide, 


dipped into a solution of 4 parts of hydro- 
chloric acid to 1 part of nitric acid. This 


- operation requires attention, for the acid 


is very active; immediately the gold is 
removed, plunge into clear water and 
dry out. This process can also be per- 


formed by the battery, if the articles are 


hung on the cathode rod of the plating 
vat ; but this is a method not often used, 


as it is so much slower than the other. 


_ In a later chapter will be found instruc- 
tions on gold-plating without the help of 


a battery. — 
SILVER- PLATING 


The Solution.—An ordinary Meche 
plating solution for silver is prepared by 


. dissolving 2 oz. of grain silver of fine 
quality in a mixture of 4 oz. of nitric acid 


% 






















IE 


~« MOULIN AUUULC CAUDAL 
CT 


“A NT 





=) 


Fig. 7.—Plating Inside of Cream Jug 


and 2 oz. of distilled water in a porcelain 
saucer. Avoid the fumes, and when the 
action begins to cease, place the saucer 
on a warm sand bath (that i is, a small tin 
filled with silver sand placed over a small 
gas flame or elsewhere to get hot). 
until all the ees: is evaporated and crys- 


Leave 





Fig. 8.—Plating Inside of Spoon 


made as before described. A precipitate 
of silver cyanide will fall. to the bottom of 
the vessel. Stir well with a glass rod or 
stick, and add the cyanide gently until the 
whole has been precipitated. Be careful 
not to add too much cyanide ; but after 
pouring off the clear liquor, try it again 
with a little cyanide to see if more silver 
falls. The whole of the precipitate should 
then be placed in a vessel full of clear water 
and well stirred, after which let it settle 
to the bottom again. This may have to 


_ be repeated with more water until the 


silver is well washed. Afterwards place it 
in the vessel again, and this time pour in 
a strong solution of potassium cyanide, 
which soon dissolves it. Do not, however,_ 
add more at the time than will dissolve 
the silver, so that the amount of added 
cyanide can be guessed easily. This 
should be about a quarter of the quantity 
used in the dissolution and is added to 
form cyanide, which, if in too great an 
excess, is not beneficial to the bath. Then 
add water sufficient tomake | gal. Silver 
anodes should be used with this bath. 
Work plated with this solution leaves it 
with a “bloom,” the usual grey misty 
finish, and has to be improved by scratch- 
brushing all over, which, if properly done, 
rapidly brings up the proper silver colour. 
A solution that plates bright may be — 
made by adding benzole dissolved in 
strong cyanide to an ordinary bath as 


fe 
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first described. A teaspoonful to every 
10 gal. is said to be sufficient; but the 
amateur is strongly advised to leave 
“bright plating ’ alone ; more solutions 
have been destroyed by treating them in 
this way than from any other cause, and 
the gain, even if successful, is not much. 
Sometimes new silver baths work in a 


very erratic way (an old one always works | 


better than a new one); the anodes turn 
dark, and the work comes out streaky and 
discoloured. In such a case, add a little 
ammonia to correct the acidity. Always 
be extremely cautious in adding anything 


_ to a bath, and add only a very little at a 


time ; addition can be made much more 
easily than subtraction. : 
Preparing Work for - Silvering.— 
Ordinary articles are cleaned in the boiling — 
potash solution already mentioned, brass 


and copper articles being afterwards passed 
first through clear water, to rid them of © 


potash, and then a weak potassium cyanide 
solution, rinsed in clear water, and trans- 
ferred to the bath. If very dirty or greasy, 


-_ serubbing with a mop, dolly, or brush made 
- of cotton waste instead of bristles, and 


liminary coating of silver. 


some silver sand will be necessary. These 
brushes (see Fig. 9) can be made quite 
easily with some soft copper wire, by 


placing an old back in a vice and drawing ~ 


through enough cotton waste to plug 
tightly the holes. The same wooden back 


can be used time after time, and the . 


worker can arrange the owen waste as 
required. 
Tron and steel require to be copped 


or brassed before silvering ; the merest— 


film is sufficient, but after receiving it the 
articles must be immediately transferred 
to the silver solution. - 
without the coating of copper or brass if 
a special bath is used for giving a pre- 
This consists 
of 1 oz. of silver converted to nitrate as 
before, and afterwards dissolved in potas- 


sium cyanide, as described previously ; 


but the quantity of cyanide to the gallon 
is made up to 2 lb., giving a solution 
weaker in silver but strong in cyanide. A 
.copper anode should be used. The film 
~of silver deposited is not of a good colour, 
but it is a firm foundation for finishing 


~~ 


It is possible to do — 







































in the other bath. ‘The r recipe first Sy 
would be a suitable solution for this work — 
after “striking” as just recommended ; — E 
but in any case, a bath that containsmore 
silver or cyanide is quite unsuited for this 2 
work. One-volt electric pressure is ample 
to a moderate size vat full of work; but 
this is subject to many other considera-_ 
tions, and only experience can exactly tell” te - 
what to do.in this way. 
It is well to keep iron and steel articles — Z 
moving when plating, or they may be 4 
streaky and of a bad colour. The pre- 
‘paration of these metals is different from — sy 
“that of brass or copper, requiring i instead — 
of a cyanide dip one made of 1 gal. of a 
water and 1 pt. of muriatic acid, andthe 
usual rinsing in clean water ; otherwise ; 
Tee process of. cleaning is similar. 
sf Quicking =. ms Solutions.— Britannia 


bath is used hae siivene ‘This ealition 
is prepared by dissolving 1 oz. of red oxide 
of mercury in a solution of cyanide, and 
afterwards adding enough water to make — 
| gal. A mere dip is sufficient to at once 
coat all over any article, which sh6uld be 
transferred to the silvering bath immedi. = 
ately. Throw away old “ quicking’ 
solutions when becoming exhausted ; ae oe 
not try to strengthen them. a 
Treatment of Various Metals.—It 
is possible to plate britannia metal, pew: 
ter, or german silver without a preliminary 
quicking if the following bath is used 
Dissolve 2 oz. of grain silver as before 
and convert to nitrate of silver. This 
after being again dissolved in water 
should be thrown down not by potassiu 
cyanide but by potassium iodide 
30z. of this being dissolved in about 
14 pt. of water. Add the iodide ver = 
gently, stirring all the while, and when all-= 
precipitation is done, cover with a board _ 
and set in a dark corner to settle. Todi = 
being affected by light, a dark room or — 
feeble gas or lamp light is best for all — y 
operations connected with it. Pour off — 
the clear liquor after an hour or so, and 
wash well the precipitate and dissolve i 
-in a solution of potassium cyanide, as 1 
it were nitrate, adding free cyanide i in the 
same proportion. Light does not ‘har 






= ; : 
: ev eextonsly affect. it ; but all solutions are 


eect: covered over at night or when not in © 


use. pee 
“Saget adic solutions, german silver is. 


oe 


= almost as difficult, to plate as britannia 





metal, put Eby. Ser icie the abot feted 
eit will bring as good results as are obtained 
& for the latter metal. However, it should 
E be remembered_that pewter and britannia 

metal require more silver in the bath than 
does german silver, and also a stronger — 
current. 

Nickel silver is abba as eae plated 
as copper or brass, and should receive 
Sia treatment. Aluminium can only 
be plated by coating first with copper in 





chloride solution to follow. However, 
results are not very satisfactory. 

Fig. 10 shows a general apiatperment of 
“the plating bath. ~ 

Finishing Work.—All work after Haine 

ee is rinsed in clear water, and then 

--scratch-brushed to remove the frosted — 

appearance and brighten it up. If re- 

BE dnived to be oxidised this should be done 

4 immediately after plating. Ammonium 


~~ 


a sulphide i is generally used for this purpose, 


: 
x 
va 
~ 
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ue 





by mixing ae a little lumbago to form a 
_ paste and brushing over the article. When 
_ dry, the parts to be relieved are scratch- 
_ brushed, and may be afterwards burnished 
= or polished, giving a pleasing contrast. 

sy Another goats form of ene is oe 
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a chloride bath, and using a silver _ 


Fig. 10. Spreueuen ae Bath for Silver-platiag 
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Saspendsiie the article in an _ air-tight 
wooden box, and quickly placing it over 
a piece of slate or tile on which is a red-hot 
cinder that has had a few grains of pow- 
dered sulphur sprinkled over it. In about 
twenty minutes the fumes will produce 
a fine blue colour, which is excellent as a 
ground for relief by seratch-brushing or — 
polishing. A good dip for this purpose is 
a strong solution of sulphurated potassium, 
into which the work should be placed 
immediately after plating. The colour 


produced by this means is a bluish-black, _ | 
‘and is very effectually done. 


_ Scratch-- 
brush to relieve, rinse, and dry out, after- 
wards lacquering to retain the colour. 

Various methods of oxidising silver 
plate are given on other pages. 


Part Silvering and Part Gilding 


Sometimes articles require to be part sil- 





Fig. ‘1. —Vase Showing Pattern “*Stopped off” — 
Ready for ue 


vered and part gilt. The usual process is_ 
to silver all over, and then “ stop off” the _ 
parts not to be gilded ; but in large objects 


-on which the silver would be a considera- . 


tion, the parts to be gilt are stopped off 


- first, and, after silvering, the stopping-off 


varnish is cleaned off and the parts gilt 
in the usual way, after. covering the 
silvered portions. This “ stopping-off ” 
is done with a kind of varnish, of which 
there are many recipes, but the following 
will be found as good as any, as it will 
withstand a boiling solution if necessary. 

Thoroughly mélt 5 parts of clear resin, 

3 parts of good beeswax, and 1} parts of 
red sealing wax, into which stir well 1 part 
of rouge. Apply with a brush, and allow 
to get quite hard and set before putting 
into the solution for gilding or plating. 


- It is as well to do this job in the evening, 


and leave until the morning to set. Potash. 


- 
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as used for cleaning ie or, if preferred 
methylated spirit, will remove the varnish 
when done with. Fig. 11 shows a vase 
with the pattern “‘ stopped off” for gilding. 
Re-silvering.—Old electro-plated work 
which requires re-silvering must be 
stripped of all the silver remaining on it. 
For this purpose a stripping bath is pre- 
pared by adding a small quantity of ' 
nitrate of potash to a strong sulphuric 
acid solution, the latter being well stirred 
until the former is dissolved. ‘The article 
to be dipped must not be left in this for 
long without being examined. As soon 
as the old silver begins to disappear, the 
article should be dipped and moved about 
until the stripping is sufficiently done, and 
not left. Then at once plunge into cold 
water and dry out. This bath works best 
if kept fairly hot. A bath for the same 
purpose, which may be worked cold and 
requires less attention, being slower in its 
action, is one composed of 1 part of nitric 
acid to 8 parts of sulphuric acid. How- 
ever, in no stripping solution should 
articles be left long without examination, 
and all should be quite dry when intro- 
duced, or the water will cause the acids to 


violently attack the metal of which they - 


are made. 
When stripped; the work requires to be 
** buffed ’ by the polisher. Buffing is a 


_-. dull, rough polish, which is given to all 


articles requiring to be plated, and is done 

~with a fine emery bob or with one of plain 
leather and sand or pummice powder on 
a lathe. The finer polish is put on after 
the process of silver-plating. 

General Precautions.—There are one 
or two points to remember in all plating 
operations, and these may be dealt with 
here. Never let an article in the bath 
touch an anode or the ends or sides of 
the vat, or the current will be lost. Get 
plenty of work in the vat before turning 
on the current. or the smal! articles will 
be “burned.” See that all preparatory 
operations are performed as rapidly as is 
possible with efficiency, for if articles are 
allowed to stand about in water waiting’ 
to be put in the solution there is danger 
of oxidisation, which makes nugatory all 
the elaborate cleansing processes through - 
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which they have been, and the denotes 


is very likely to “ strip ” as a consequence, 
Always keep a watchful eye on work in 
the vat, as the best solutions go wrong . 
sometimes, and the articles should be 
examined from time to time to see how 
the plating is progressing. The most — 
exemplary bath cannot plate if the current — 
“goes wrong, and one never knows whether _ 
a connection has got dirty and ineffective 
without watching for results in the bath. 
Connections always require great care — 
and attention, otherwise they are apt to 
cause a lot of mischief. : 
In a later chapter instructions on sil- 
vering by means of chemical (non- clec=s 
trical) processes are given. = 


BRASS-PLATING ~ 


It may be as well to point oe some of the 
causes of trouble to be met in electro-bras- _ 
sing. First it must be remembered that _ 
brass is an alloy, which means in this case 

depositing two metals at one and the same — 
time. Furthermore, it must not be for- — 
gotten how very different are the two 
metals which make up brass, especially — 
as electrically deposited. Copper, for 
instance, is not only more ductile than — 
zinc, but its conductivity is much greater, 
and it is in consequence one of the easiest 
of metals to deposit, while either zme or _ 
tin, with which it is often alloyed for & 
electro- brassing, is much more difficult. | 

So that to make up a bath that will deposits ; 
freely both metals under almost any _ 
ordinary conditions is not easy. How- — 
ever made up, it is always extremely sus- = 
ceptible to outside influences, especially es 
to the weather, and for that reason it is ~ 
as well perhaps to use a hot bath, as it 
has been noticed that there is less inter- - 
ference on this score where heat is used. 

A good recipe, therefore, will be found — 
in the following formula: Water | gal., — 
carbonate of copper 3 0z., carbonate of 
zinc # oz., bisulphite of soda 14 oz., | 
carbonate of soda 2 oz., potassium cyanide 4 
6 oz., and 20 per cent. liquor ammonis- a 
4 oz. First put the cyanide in half the — 
water as above, and put the copper, zine, - 
and sodas in the other half ; in both cases — 
the water should be warm. When the 3 
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oe agre Feit are all dissolved: mix them. 

ee er and raise to a heat of 100° F., 
-and work asa plating bath for a short time. 

Then add the ammonia water, stirring 
_ briskly. This will give very good. results ; 


a ge if the deposited metal gets dull in 


_ colour make up a small solution by dis- 
solving} 


of water. Then mix and keep well corked 
in a bottle labelled “poison.” 
~ asa stock solution, and add a few drops to 

_ the bath when necessary. 

3 For a cold bath the following may be 
found useful : Sulphate of copper 4 oz. 
and sulphate of zinc 5 oz., dissolved in 
1 gal. of water. Then add about 30 oz. 

of carbonate of soda, causing a precipitate 


~ to be thrown down, ‘which must be left to - 
When this is sufficiently done, 
= pour off the clear liquor and afterwards 

- wash the residue, to which, after straining, 

~ add 15 oz. of carbonate of soda and 74 OZ. 
- Sof bisulphite of soda, and dissolves the 
2 whole in 1 gal. of water by briskly stirring. — 
2 


_ settle. 
EB 


- Finally add potassium cyanide until the 

liquid becomes clear, and then filter into 

_ the bath, extra cyanide being added to 
= - improve its conductivity. 

One difficulty in“working any brassing 

4 solution is in the fact before mentioned, 

that, copper’having greater conductivity 


af 


_ obtained, that the— anodes, 


a white film, beginning at first by a 
_ spotty appearance, and gradually eXx- 
_ tending all over the plate. 
~ that all will not- be right much longer 
: unless the anodes are removed and well 

cleaned. 'The easily affected copper is 

_ being worked out, while the sluggish zine 


: is forming into insoluble oxide, which soon | 


_ begins to hang in lumps and then. fall to 


the bottom of the bath. The chemical 
S - constitution of the bath becomes chatiged 


hae 


£ _ by the rapid deposition of the copper, and 
soon the quality of the deposit-becomes 


aie 


ee 


os colour. The electro-brassing bath that - 
will give for years Seat uniform results 
$i 1-50" 





lb. of caustic soda in 1 pt. of © 
water and 4 lb. of white arsenic in 2 pt. 


Use this 


- and being more easily deposited than zinc, — 
~ the | operator finds, even: when a ‘good 
deposit of a satisfactory. colour is being. 
which, of - 
course, are of brass, ‘become coated with 


Ze 
This,is a sign ~ 


~ commercially useless by reason, of its bad - 


like those obtained in silvering or nickel- 
-ling has yet to be discovered. Conse- 
quently, always keep a watchful eye on 
the anodes, and clean them frequently. 
When a bath has a tendency to deposit 
copper alone it is well to add a. small 
quantity of liquor ammoniz, in addition 
to following the advice already given ; 
this will dissolve the oxide of zinc, and - 
often is all that is necessary to right the 


_ colour. At other times it may be better 


to add some cyanide solution of zinc ;_ but 
it is always best to give the other_a.trial 
first. A solution that has been in use 
some time and begins to go wrong should 
be thrown away if it appears to need a . 
lot of time and labour to improve it. New | 
brassing baths, unlike silvering ones, -cost - 
little to make up, and, besides old baths — 
do not work so well-as new ones. Some 
operators overcome a lot of difficulty by 





. Fig. 12.—Method of Wiring Rings 


“using zinc anodes and copper ones of 


unequal surface, and state that by in- 
creasing first one and then the other, 
with care, better results can be obtained. 
Hot. baths work better than cold, but 
they do not last so long. When working 
a bath warm it is very necessary to see 
that the container itself does not provide 
a short? circuit for the electric current. 


z The container must be of iron if used 


with a gas-ring under it, as small ones 
frequently are. Ifitis a large tank heated 
by steam; the same-care must be _ex- 
ercised in regard to the steam pipes. 


Contact with either negative or positive as 


rods or wire means disaster. 

In preparing cast-iron work for brassing, 
-it is necessary to look out for sandholes. — 
These are invariably a source of trouble, 
because the solution and other liquids 
getting in are apt to cause spots on the 
finished goods. In the trade, articles of 
this class are now generally “ barrelled,” 
“rumbled,” or “tumbled,” by being 
shaken in a revolving barrel with leather — 
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““mousings”’ and silver sand. _ These 
-after a time give a rough polish, and the 
holes in the iron goods, by continued 
knocking about, tend to close up if too 
deep to be removed by the polishing. 
_ Any articles that show bad holes after this 
treatment are picked out as unsuitable 


for brassing. Large quantities of iron — 


rings are brassed, the work generally being 
done in barrels or baskets; but a small 
number can be wired as shown in Fig. 12. 
The cleaning process is exactly the same 
as for nickelling (see a later page), but it 1s 
as well to keep a special strong potash boil 
for barrelled goods, as the natural oil of 
the leather seems to work right into the 
pores of the metal as it were, which is — 
all the more deceptive by reason of its 
‘clean, smooth skin. If the last rinsing 
water does not stand free on such goods, 
put them back in the boil, and-then give 
them a good scouring with silver sand. 


Zinc articles take the deposit very well, ~ 


while iron ones are much slower. Yor 
this reason it is a good plan not.to have 
iron and zine goods in the bath atthe 
same time. The latter, if they have been 
lying by for any length of time, will require - 
to have the dirt removed by being pickled 
for about a quarter of an hour in a mixture 
of 1 gal. of water, 3 oz. of hydrochloric 
acid, and 1 oz. of sulphuric acid. They 
should be then rinsed, and scoured with 
-a bristle brush and silver sand until the 
water, which afterwards swills them, 
stands clear and free on them, not in 
patches or blisters. If not, another 
scouring must be given; but it is as well 
to avoid the potash bath if possible for 
this and similar metal, as the action of it | 
is so discolouring. Grease must be re- 
moved at any cost, even if the colour has 
to be got back with more silver sand 
and brushing or other means. Hot baths 
plate zine articles and those of lead, tin, 
or pewter better than cold ones; but a 
strong current is required and plenty of 
anode surface must be exposed, for the 
first few moments:at any rate. | 
Where articles have received a. good 
coating of brass, it is a good plan to dip 
them for a brief second into an ordinary 
' dipping solution of acids, to brighten and 


course, only the quickest of dips and a good 


but a good gunmetal or bronze. 


“merly, owing largely to improved methods ~ 


in the preparation of the articles. 
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improve the colour. @his is quite a 


common practice, and, as brass is so cheap _ 
to deposit, it is as well to give all good 
work an extra heavy coating, so that it — 
will stand this, for the acids seem to 
sharpen up the colour very well. Of — 


rinsing in clear water are necessary. 


GUNMETAL-PLATING foe 3 
The bath for gunmetal is generally made — 
up as for brassing, but, instead of using — 
the zinc salts, about half the quantity of — 
tin chloride is used. A copper anode can 
be used, in which case a larger quantity — 
of the chloride of tin can be putin. It will — 
be found that this solution worked by one 
metal anode gives better results by work- — 
ing more evenly and causing less trouble — 
than the brass anode. This method can be 
recommended from experience, and one | 
of these solutions will with care last for — 
some years and do good service all the 
time; of course, the deposit is not brass, — 


COPPER-PLATING ee : 
Although electro-coppering is not so 
much used for certain purposes as for- — 


of nickelling and silvering, it has found — 
many new applications due in part to — 
the demand for bronze finishes on iron and _ 
other goods, such finishes being obtainable 
in many cases, only on a copper base. The — 
deposition of copper in the process of ~ 
electrotyping will be dealt with in a later — 
chapter. = 

Simple Immersion Process.—Copper — 
is one of the easiest metals to deposit, 4 
. 





provided that proper care has been taken 
Aon 
superficial coating, such as is required in — 
the case of certain iron goods that are to © 
be bronzed, can be obtained by simple — 
immersion. Dissolve 8 oz. of copper — 
sulphate in 2 or 3°half-pints of water; — 
also add 1 qt. of hydrochloric acid to — 
3 qt. of water. To the. diluted acid is — 
then added two or three teaspoontfuls of © 
the sulphate solution, which should be- 
kept in a bottle from which further addi- 
tions. to the dilute acid may be made 
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fore time to time, as may be necessary. 
All articles for plating by any process 


~ must be .cleaned as advised later for 


nickel-plating. For the simple immersion 
process, articles of iron and steel may be 
wired together, if shaken. occasionally 
when in the bath ; otherwise it is better 
for them not to touch each other or the 
sides of the vessel. They soon become 


coated with film of reddish copper, and 


P- 
- 
te 


if taken out and lightly treated with a 
brass brush they will, on re-immersion, 
Speedily attract quite a good deposit. 

_ Articles of brass or german silver should 


not be placed in such a bath alone, but 
- should be wired so as to be in contact. 


_ with a piece of iron or zinc, which assists 


the deposition. 
to give such articles a good tenacious coat, 


it will be necessary to make a special solu- 


tion by dissolving 2 parts of copper sulphate 


~ and 1 part of sal-ammoniac in 15 parts 


of water. The articles will speedily be 
coated on immersing them in this solution 3 
after withdrawing them and-shaking: off 
all superfluous liquid, they should be 


heated over a charcoal fire until all the 
sal-ammoniac is expelled, the coating of 


_ copper being now sufficient for all pur- 
poses of appearance only. Well wash the 


articles in hot water, and dry out in warm 


sawdust. 
of but little use, but for mere ornamenta- 


For hard wear this process is 


‘tion or to provide a basis for nickelling 


_ or silvering upon, it answers very well. 


M salt: 


Electro-coppering.—For work that 
must stand wear, and in cases where it 
is desired to coat iron, before nickelling, 
so as to prevent rusting when in use, it 
is best to deposit a good sound coat elec: 
“trically from an alkaline bath. Either 


“of the solutions given for electro- brassing 


earlier in this chapter may.be used for 


_ the purpose, but omitting the zinc salts 


and adding a further amount of the copper 
. Pure copper anodes should be used 
when working all coppering solutions. 
An excellent coppering bath is made 
as follows : 
chloride in 1 qt. of rainwater or dis- 
tilled water ; 
liquor ammoniwe of -880 specific gravity, 
stirring all the while with a stick free from 


However, if it is desired - 


Dissolve 10 ozs of copper 


then ‘add, drop by drop, 
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resin, turpentine, grease or dirt. At first 
a@ green precipitate will be formed and 
drop to the bottom of the vessel. Con- 
tinue to add ammonix, stirring well the 
while, until all the precipitate is re-dis- 
solved, and the solution becomes blue; 

then add 3 pt. of cold water. Next pre- 
pare a solution of 14 lb. of potassium 
cyanide in 5 pt. of water, and add it very 
slowly to the first solution, stirring gently, 
until the blue colour of the ammonium 
chloride solution has disappeared ; then 
add all that is left of the cyanide solution. 
Let this solution settle down for a few 
hours—say, until the next morning, if 
possible—when it should be strained off | 
through calico into a suitabie vessel. As 
this bath works best at a temperature of 
130° F., the vessel containing it should be 
an enamelled-iron vesssel with a gas-ring 
under it. The bath may be worked cold, 

but will not then be so generally satis- 





- factory. 


For small quantities of solution, such 
as the above, use one or two Daniell 
batteries, and, if necessary, the amount 
of the current may be regulated by ad- 
justing the depth of the zinc elément 
immersed in the battery solution. 


DRYING FINISHED WORK 


But scant mention has been made up 
to now of the drying out of finished goods. 
For this purpose sawdust from boxwood, 
not too fine, or, failing this, from beech: 
wood, is the best for the purpose; and 
being kept in-a shallow tin, should be 
warmed by having steam-pipes fixed under 
the tin. If that is not convenient, a small 
gas-ring can be used, as shown in Fig. 13 ; 


but this needs care and attention to pre- 


vent the sawdust from firing, as it soon will 
if the gas is turned too high and left for 
any -length of time. 
_ With gold and silver work it is best not 
to use anything but boxwood dust for fear 
of staining. A pail of hot water for rin- 
sing after coming from the bath helps the 
drying-out process, and prevents stains. 
After drying-out, all articles should be 
placed neatly and carefully in wooden 
trays lined with tissue paper, and not left 
about in a heap on the bench. 
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gold or silver nitrate or chloride ; 


— et aaa oy af ee iG an de aL — — 
mr, DeFeet) ee eae rete ae veies 
as : : a= a q y 4 7 nit + aces = aN 


NICKEL-PLATING 

Nickel-plating, of all operations in 
electro-deposition, is undoubtedly the 
most exacting and difficult. Apart from 
the hardness of the metal itself and its 
sensitiveness to the slightest disturbing 
influence in the course of deposition, the 
bath is often troublesome to get into order 
and to keep so. 


electrical method of nickelling, but so far 
without conspicuous success. 


The Solution.—The preparation of the — 


solution has much to do with the success 
of the operation. The ordinary nickel 
bath is made from the double salts of 
nickel and ammonia. The general: quan- 


tity used per gallon is about $1b. Avery ~ 
rich solution is always troublesome, and 





























Fig. 13.—Sawdust Drying- out Tin 


Ald. solutions work better than new, prob: 
he 


ably because they are less strong. 
salts readily. dissolve in hot water, and’ 


Naturally, many attempts - 
have been made to find a reliable non- — 


Ce 


there is no difficult process as in preparing — 


but it is 
as well to filter through a calico strainer 
when passing the solution into the vat.. 
After a solution has .been got into good 


alone ; but when, after long use, it begins 
to fail, liquor ammoniz or more of the 
nickel salts should be added. 

Anodes, etc.—The general arrange- 


_ working order, it should be left severely 


ment of the-bath is the same as for silver. 


work, but the anodes require to be larger 
and more numerous because a nickel solu- 
tion only yields its metal on powerful 
excitation, which can be obtained only 
by a good current working through the 


large surface of anode exposed to the bath.« 


It is a vexed question as to whether 


cast or rolled anodes are the better. One 
commanding advantage of the rolled 
anodes is their freedom from impurities, 
but they cost more. Whichever are used, 


_to.do is to prepare the articles, 


» the chief ingredients 






: 
ar 
= 
pet 
acs 


ts ter ae re, 


they must be Pics Fis for a pur- 
pose they must be ‘occasionally run 
through the potash boil, giving them a_ 
“scrub over with the brush, and then run- 


ning them first through clean water, ait 


then through a cyanide dip; after eee 
in clear water they are put back in the bath. — 
Nickel solutions become more quickly 
crystallised if dropped — on any of the | 
fittings, and it is therefore necessary to — 
pay great attention to the contacts and — 
to keep them clean. It is impossible to — 
avoid splashing sometimes, and conse- — 
quently it is found from time to time that — 
articles in the bath are not doing as well — 
as might be expected. The rods- should 
be cleaned and the wires dipped.  ——— 
Preparing Work for Plating.— 
Having prepared the bath, the next thing 
For gild- | 
ing or silvering, a rough polish or scratch — 
brushing is all that is necessary, with the 
usual cleaning, to prepare the surface for 
the deposit; but with nickelling it is— 
different. The. polishing or burnishing is | 
‘done on. the nickelled article before it is 





plated. That is to say, all polishing must 


be done to prepare the article for the bath; — 


not to improve it after, except-for dollying a 


and colouring up to put on a finish. Any 
article put in possessing a dead surface _ 
comes out, the same, and polishing after-_ z 
wards is so difficult that the deposit is — 
rubbed through. Therefore, all goods go 


into the plating room bright, and care is 


taken that. the subsequent cleaning socal 
not interfere with the lustre. For this the a 


- woollen — mop, dolly, or brush made of — 
- cotton waste is used ; 
_ bristles, and does aot scratch the work. — 


it wears better than 3 


For very bright work, silver sand is out— 
of the question ‘as a scouring medium, — 
pumice powder being the roughest that — 
is permissible in the circumstances, unless, 
of course, the article is dead ‘dipped, or 
in an unpolished state. 

All articles require even more onan a 
cleaning for nickelling than for any other — 
form of deposition, by reason of the nature _ 5 
of the solution, which does not dissolve ~ 
any slight films of oxidisation as do those — 
solutions in which cyanide forms one 


‘Therefore Keep th 
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ash Pealition Hoang md after giving 
scour with the dolly or brush, especially 
looking out for corners. where grease is 
ely to be lodged. 
[ron and steel articles afterwards require 
ng in clear water, then through a dip 
eepb: of sulphuric. acid to 1-gal. of 
er, and then through clear water. 
ydrochloric acid in the same proportions 
sometimes used for the dip; but in any 
the articles, after rinsing; must be 
“once placed in the bath. If work is 


er for more than a few minutes at the 
ost. Never let it stand in the second 
ter, or the deposit will be imperilled, 
id this applies to work on any metal. 

Brass and copper goods require the 
me potash boil, but these metals. being 
fter require even more careful handling 
. the scouring brush, as every scratch 
into the metal before plating is shown 
fterwards. After the first rinsing in 
ater, they must be put through a dip of 


ugh clear water again, and at once 
= the bath. 

bright, they should be put through the 
ing acid, then rinsed well and placed 


> 


the vat. 


-s 


for bright lustre is made of nitric 


1e0 


Ve 


ter 2 parts. 


as the above, but if they are run over 
th a fine scratch-brush kept wet with 
-soapsuds, a good firm deposit results. 
Beh. s treatment somewhat diminishes its 
brightness, but it saves making up a 
ecial bath for this class of work. If there 
much to be done, prepare a solution 
taining more sulphate. of ammonia, 
use a brisk current. — 

-ewter and britannia ie: are more 
3 ficult to coat with any ‘thickness in an 
mx ordinary” ‘bath, and some platers prefer to 


rdified with ammonium sulphate it is 
necessary to do this. 


a 


ell pprciat o ue that, eee bath i is 


c pelled to be delayed after potashing, © 
; it stay in the first clean water, but 


: / This dip is composed of 
= part ‘of nitric acid and 2 parts of water. 


e articles a good dipping -in this, well — 
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eect stich ‘articles must be briskly dealt 
with in all the preparatory operations, 
and must not wait for other work to be 


prepared before placing in the vat. 


Small cheap work is generally done now 
by the “dry ” process, which is of Amer- 


ican origin. A revolving mop on a lathe 


is well rubbed up with crocus powder 


_ (oxide of iron) made into a composition 


with tallow. The work is then brightened 


up with this, and at once put in the vat. 


their metallic constituent. 


nide (6 oz. or 8 oz. to the gallon), then | 


If not required to be ~ 


for a short time. It will be apparent that 


this is unlikely to produce work-ot good 


quality. 


Large articles are sometimes of such 


shapes and sizes as to necessitate specially 
shaped baths. In such a case it is -im- 
portant so to arrange the bath as to 
have plenty of anode surface round it. 
Nickel solutions do not so readily yield 
as do gold and silver solutions, and there-. 


fore require more anode surface to excite 


to action, and a good current to renew 
_ Large work is 
often difficult to clean; but it must be 
contrived so that the hands do not touch 
it after the potash boil and scouring. It 


up to strength. When it becomes weak, 


by the addition of water to make up for 


id 1 part, hydrochloric : acid 6 parts, and — 


n goods do not. cae the deposit SO - 


evaporation, it is apt to saponify the 


grease on articles instead of-~ killing it. 
At such times scouring is in vain, for, 


after rinsing, the water is seen to be in 
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is all the more necessary to keep the potash _ 


patches, which consist of soap formed by | 


the grease and the potash; soap, like 
grease, is fatal to successful plating, and 
should not be used 1 in any operation after 


_potashing. 


Re- plating. Artidles that have been 


nickelled must have every trace of nickel — 
removed before any attempt is made to re- | 
nickel them, for nickel cannot be deposited 


on nickel. For the purpose of stripping 
make a dip of sulphuric acid 20 parts, 


nitric acid 5 parts, and water 5 parts. 
_Add the sulphuric acid to the water, stir- ~~ 


| ring briskly with a piece of wood, and then 


add the nitric. 


0) pper or brass. them first, but with a bath in for long, but watch closely, and if the 


However, it is ~ 


Do not leave tlie article 


deposit left on it is not thick it will soon 
be removed. It is a good plan first to 


give such articles a good boil in the — 
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potash, as any grease on them retards 
the action of the acid. . 
Plating Small Articles.—Articles 


such as ferrules, mounts, screws, etc., are 


generally done in quantities in a barrel 
which is kept revolving in the solution. 
Small quantities can be put in an earthen- 


ware dipping basket (see Fig. 14), and 


To Arode 
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dynamo is necessary. Evenness of current 






which cannot so well be ensured with 


batteries, is indispensable. When using 


batteries it is sometimes found that the 


plating is going off in colour and speed 
of deposition, because the batteries are 
getting exhausted. 


wil Cathode 






























































Fig. 14.—Earthenware . 
Dipping Basket HN 


suapendcd from the rod over the bath, 
with a strong wire down to the work for 
conducting the current. 


come more even, and this is essential, for 
as- nickel does not deposit so freely as 
silver, a clear and open surface is best, 
so that it often repays the trouble of 
wiring separately such small goods. 

For nickel-plating on a large scale a 


= : Preparing ‘Drawing Inks 


ORDINARY drawing ink is made by rubbing : 


stick ink (China or Indian) in a saucer 
containing a little water. Buy the best 
quality stick ink and rub very lightly. 
This is the old-fashioned method, and 
draughtsmen nowadays almost always 
use specially prepared drawing inks 
(waterproof or otherwise), which are 





A vigorous shake 
occasionally will cause the deposit to be-— 


HN 


Fig. 15.—Bunsen Cells tennestcd: in Series” 


If it is necessary to _ 
recharge them while work 1 is in the bath, 


i 


-eare must be taken not to cut off the 


current from all of them at once, but to — 


overhaul them one at a time. > 


~The Wollaston battery is quite useless * 


for nickelling except on a very small 
scale, the Bunsen being the only one satis- 
factory. For plating large quantities of 


work, it is necessary to have more than — 


‘one “cell, and to connect the cells in series, 
as shown in Fig. 15. 


superior to those made by the above 
method and save much tedious work. ~To 
assist drawing ink to flow on tracing cloth, 
a very small proportion of oxgall may be 


added. For rough drawings requiring — 
heavy masses of black, a good ink is — 
Stephens’ ebony stain, which is far ches : 
than home-made or bought drawing ink. — 
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Callipers, and How to 


Use Them 


UNLESS measurements of a _very accurate 
nature are required, the ordinary calliper 
is suitable if properly used. Both internal 
“and external work can be measured in 


such an accurate manner that unless the 


work is required to be correct to, say, 


_ one-thousandth part of an inch, ordinary 
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Fig. 2.— Ordinary 
Inside Calliper 


_ Fig. 1.—Ordinary 
Outside Calliper 





Peal pers are used. For the more accurate 
- measurements, micrometers are employed, 


as fully explained later in these volumes. 
Fig. 1. shows the ordinary outside cal- 


_liper with riveted joint; and Fig. 2-an in- 


side calliper of the same kind. This type 


of calliper is generally made by mechanics 

for their own use, but they are difficult 

- to rivet up so that they can be opened 
_ and closed without any jumping. 





A firm-jointed calliper is shown by 
Fig. 3, and a similar type, but for inside 
measurements, by Fig. 4. The joints of | 
these callipers are held together by means 


of a small bolt, which is fitted with a. 


hexagon head. The advantage of this type 
is that the nut may be tightened or 


Fig. 4.—Firm-jointed 
Inside Calliper 


Pig 3 —“Firm-jointed 
Outside Calliper 


slackened as desired, in order to make 
the callipers easy, or tight. Some special - 
types of callipers are described later in 
this chapter. : 

Close Measurements with Calli- 
pers.—An experienced worker can mea- 
sure, with callipers, to one-thousandth part 
of an inch, and to prove that this is so, 
a useful and interesting experiment can be 
made with a Sleee paper. This is 
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generally one- cesar iee of an teil thick’ pub. agit the paper, tbs 2 ikea are 50 
(001), and can often be used when work. to speak, pushed over. S 
of a delicate nature or extreme accuracy 1s __ 5; 
wanted. If a piece of perfectly cylin- callipers great care must be taken to y hold 
© drical and smoothly finished iron or steel. them correctly. The points should bee 
~~. - is obtained, it will be an easy matter. exactly, ETO oe other, and nice 


Sagat 5 —Ustig tlie 


to measure the 
cigarette paper, 
or in other words, 
to feel the dif- 
- ference that. is 
caused by it 


the  measure- 


ment. This can” 


be done as fol- 


lows: Measure. 


the bar very 
carefully with a 
= pair-vot=good 


smooth - pointed. 


--eallipers, so that 
-the points will 
only just touch 


> ~ the -work,-"Then- =~ = ee 
lay the cigarette paper on one side of the ard ‘the aulipeee are ae to, ‘say, 4 
_ bar, place one calliper point on it, and — (using ‘the widest end of the points), a 
then measure in the ordinary way. It is | work is turned to them, the result y 
astonishing to feel the difference in the be that the bar is under size. Novy 
exertion that is required to make the cal- the callipers are set to the nearest edg 
lipers pass over the bar. Without the of the points Le bar will be the corre 
paper, the callipers pass over quite easily + ‘size. Rk ee ee po? eae 





Onnids Callipers : : the Callipers. should be held more_ 
at right anges to the Fave of OL work © 


being included in 
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Using Callipers.—In using a pair ir of 


rounded pie wi 


are “no aha 2 
~ edges. The fhe *y 
of the points. 
should also be 


‘= Speck eee ae 
they are being yes. 
set to a dimen- es 
‘sion on a rule. 
“Phas: 3f tes 
_ points: are not 
~ exactly parallel — 
“with each other 
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Fig. 6 —Ineficient Method of Holding Outside Calipers 
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In measuring « external saute, the AteeaE and carefully cut along this line 
~ calipers should be held with just sufi- with a sharp cold-chisel as shown in 
cient force to prevent their falling, and Fig. 9. Great care must be exercised in’ 


_ over the work by their own weight. (For cutting near the end of the diagonal lines. 
right and wrong ways, see Figs. 5 and’6.) If too much force is used the material will 
' In measuring © . 
e internal surfaces — 
great care is 
= necessary, more 
_ so even than for 
a external sur- 
__ faces. The points 
be should be narrow 
- andcurvedon the 
ae measuring sur- 
% faces. It should 
ee be possible to 
move the calli-_ 
pers sidewise to a 
Z very small degree — 
in measuring 
~ holes. (For right 
and wrong ways,- Fae 
see Figs. 7 and — Fig. 7 7 
ane 















“Using she Inside Callipers: the Callipers should be held more at 
BOR: see _ fight angles to the face of the work 


and break 


edge. The best 
plan is first to 
eut nearly 
through at the 


that the cutting 
must be done 
very evenly all 
along the line. — 
If the chiselling 
has been done 
equally, the piece 
should come 
apart as in Fig. 
Fig. 8.—Inefficient Method. of ‘Holding Inside Calter - 10, which shows 
: ye: the rough broken 

Puy: a Pair of -Callipers.—To nes A #,-in. hole, a (Fig. 11), should 
anaie a pair of medium-size inside calli- then be drilled in each piece, and it is 








~ > First scratch a line diagonally across ‘Be that is, when the shape of one half coin- 


. 
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£ it ought to be possible for them to fall striking the chisel with the hammer when — 


through to the — 


Sy pers, say about 6 in. long, it is necessary desirable that the hole should be less in— 
B= to obtain a pce of good smooth steel diameter than the rivet which is finally to _ 
j - abotit 7 in. long, 3 in. wide, and 4 32 in. be fitted. Thé two pieces can then be- 
or so thick. riveted together (see Fig. 12) side by side; 


probably split 


ends, and after — 


| 
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cides with the other. Then place the a (Fig. 13), should be heated to redness, f 


riveted piece in the vice and file up or and bent over as shown. The dotted ~. ES 
grind on the outside edges. By being _ lines indicate the position of the other leg | 4 
riveted together it is possible to finish when disconnected and turned over. Next ~ 

the edges of both pieces alike, with a file off the projecting portion and drill out, | ; 
minimum expenditure’of time and trouble. _ or knock out, the rivet. as . 








After the edges have been smoothly Draw-filing and polishing the flat sides 
filed up and polished, the ends or points, of the calliper legs is an easy operation, __ _ 
a 

aa 

: 


Fig. 13.—Calli- 
3 : per Legs Partly 
Fig. eee b Fig: 122Callie => Finished : 
Pocee se) i oy per Leg Keady per Legs Riv- . 
Fig. 9.—Steel Hpi aveee for Riveting . eted Together 
Strip with _ Apart 
Chisel Cut ; 





Figs. 17 and 
18.— Washer 














Figs. 15 and 16.—. 
Clamp and Bolts 


~ 
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and to facilitate this a piece of wood about 
7 in. long, 2 in. wide, and # in. thick, 
should be fastened in the vice, and the 
ealliper leg held from moving by driving 
six tacks or pegs in the wood, as shown 


‘in Fig. 14. Although this method allows | 


of the polishing being done, it is recom- 
mended that two holes, a and B, should 
‘be drilled through the wood, and the 
calliper leg held down by means of the 
clamp and bolts (Figs. 15 and 16). If the 
latter method is adopted only part of the 
material can be draw-filed at a time. It 
will therefore require reversing from time 
_ to time and the draw-filed portion placed 





Hise 23e= 
Inside Lock- 
joint Calliper 


a 
Adjusting Out- 
_ side Calliper 


CALLIPERS, AND HOW TO USE THEM 





Fig. 24.— 
_ Adjusting 
Inside Calliper 
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‘two are required, can be made from mild 


steel, but cast steel is much better. They 
should be turned with a very slight hollow 
on the upder-side, or the part that rests 
onthe calliper leg. The rivet (Fig. 19) 
should be made from hard steel. The 
writer prefers to use cast steel, but as 
great difficulty is experienced in riveting 
this, its use is not generally popular. : 
It is advisable to reamer out the holes 
in the callipers and in the washers before 
riveting up, and this should be done with 
all the parts in their correct position. This 
is necessary in order to obtain smooth 
movement when the parts are riveted to- 








Fig. 26.— 
American — 
Outside Calliper 


Fig, 25.— 
American 
Inside Calliper - 





under the clamp. A very finely cut file 


should be used and should be drawn along . 
the material in a succession of light to- 


-and-fro rubs. If the steel is occasionally 

wetted, it will not be deeply scratched. 
After smooth-filing the legs they can 

be polished over with emery-cloth, tightly 


_ wrapped round a piece of hard wood about 


12 in. long, 14 in. wide, and 4 in. thick. 
“The final polishing should be done with a 
piece of worn fine-grade emery-cloth well 
soaked with oil. 
carefully done the material should present 
a good appearance. All corners should 
be kept square, as nothing looks worse 
_ than rounded or rubbed-off corners... The 
legs can now be greased over, and put 
aside until the washers and rivet are made. 


The washers (Figs. 17 and 18), of which 


~ 
+ 


If the polishing has been © 


anvil. 


— 


gether. If an ordinary reamer is not 
available, one can be made as shown by 
Figs. 20 and 21. It is made from a bar 
of round steel with three flats filed on and 
afterwards hardened. Some mechanics 
scrape up the surfaces of the calliper legs 
and the faces of the washers, and carefully 
fit them together, using red-lead to show 
the fit. This is a troublesome operation, ~ 
but ensures a good job being made of the 


- joint. 


_ When riveting up, the rivet should fit 
the washers, and the calliper legs and the 
assembled parts should be held over an 


the under-side washer and touch the anvil. 
The projecting rivet on the top side should” 
then be. gently struck round the edges 
with a round-ended hammer, until the 


The rivet should project through  . 
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counter-sink in the washer is. filled up. 
~The calliper should then be turned over 
and the process repeated on the other end 
of the rivet. When the callipers are 
tightened sufficiently the projecting por- 
“tion of the rivet should be removed with 
a smooth file, finishing with fine emery- 
cloth. If the riveting has been carefully 
- done it should not. be possible to see the 
position of the rivet. ‘The washers should 


be slightly smaller in diameter than the 


width of the calliper legs at the large end. 
This is necessary so that the parts can be 
filed to the shape of the washers after they 
‘are riveted together. 3 


Fig. 27.— 
Screw-measuring 


Callipe- 


Screw-thread _ 
Calliper 


If the washers and rivet have been 
carefully made, and care has been exer- 
‘cised in the riveting, the washers will be 
exactly opposite each other, thus enabling 


a good finish to be made of the outside 
A smooth file should be used for 
finishing, and it must be held at right 


edges. 


angles to the washers, being used along, 
not across the material. After this draw- 
filing, oiled emery-cloth should be used. 


The points should be hardened in the 


following manner before using: Heat the 


points to redness, quench for a moment 


in cold water, lay them on a piece of hot 

iron until a dark straw colour appears, 

and again cool in water. 

. The above instructions answer almost 
equally well for the making of outside 

callipers. The piece of steel from which 
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“Fig. 29,— 
~ Double-ended 





which the proper curve has been chalked. 


be used inside chambered recesses, etc., 


_it being possible to move ae of the legs 
-.of the instrument and then bring it back™ 
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the legs are sub is of the same thickness 2 
ety 


and general shape, except that a length 
of about 10 in. or so in the case of callipers 
to take 6 in. is advisable. Two triangular — 
pieces are cut out as. before, and. the e 
curved shape is obtained by bending the 
heated legs over the nose of an anyil, — 
using as gauge or template a board on 


Riveting and finishing ate exactly as — 
already described in the case of the inside ? 
callipers. 

Special Types - of Calipers <The 
lock-joint transfer calliper (Fig. 22) may 


Fig. 30.— 
Hermaph- 
rodite Calliper 


eo sh Ss 37. ee 
- Adjustable- -point 


Calliper Hermaphrodite : 





to exactly its original position. This is 
done by loosening the nut that binds the 
one arm to the auxiliary leaf, and swing- 


ft 
a 


ing in the arm (while the main joint is - Se 
locked) in order to clear the obstruction. £ a 
The arm or leg can then be brought back — ss 
to the same place as before by means of a 4 
stop that is provided in the auxiliary arm. a 

When working to fine limits, the firm- ce 
jointed screw-adjusting callipers (Figs. 23 = 
and 24) are desirable. These callipers can _ 
easily be adjusted by means of the screw, __ 





aS which i is attached to the short auxiliary — er 


closed or opened to a size near the re- — = 


means of the thumbscrew. This type of 


leg by means of a nut. This tool can be ee 






quired dimension, and then adjusted by — 


4 = 
¥ 


= 
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-- ealliper is Peally entiat wie ‘delicate 
4 measurements are required. 


he American inside and outside calli- | 


pers (Figs. -25 and 26) are much used by 
mechanics on account of their being easily 
a ‘manipulated. _These callipers are fitted 
as _ with springs, A and B, the pressure from 
which constantly keeps them open and 
= _ they are prevented from opening too far 
by the nuts c and p. These nuts are of 
-. special make and, as seen in the illustra- 
tions, are split. 

_ turn ‘the nut round in order to open the 
z - eallipers, as.by pressing on the milled head 
_. with a finger and thumb the two halves 
<a open at the end nearest the leg, and permit 
the nut to be moved instantaneously to 
3 an approximate ‘position. The pressure 
from the circular springs} 4 and B, causes 
the nut to grip the thread tightly. A 
es _ similar American calliper for measuring 

the outside diameter of screw threads is 
“ a shown by Fig. 27, and a calliper for meas- 
= uring at the bottom of thread by Fig. 28. 
A special calliper for measuring either 


Be by Fig. 29. The advantage of its use is 


‘measuring correctly registers the size of 


= _ the-article that is being callipered. Thus 


a it is s easily ots to measure inside 


” = 2 













“ta home mechanic may Pee iculy find 
it handy to know that tin cans, zinc 
_ buckets, and oval-shaped zinc dishes or 


with wooden bottoms in the following 
manner: Pull out the old bottom with 
pincers, or in any other convenient way ; 


case may be, 3 in. or Z in. thick, and, if for 
_ a bucket with tapering sides, large enough 
_ to drive in a tight fit. Taper the edges of 
the wood bottom to the same angleas the 
_ sides of the bucket. Do this carefully 
ae ae nd truly circular. Then place inside the 
bucket, drive down to occupy the position 
so ee old hottom sen that it fits tight 


ITTING COMTONE. ‘TO METAL VESSELS- 


legs,” 


Tt is not necessary to 


- iron bars, ete. 
internal or external diameters is shown 


that the end that is not being used for — 


basins can be re-bottomed, when leaky, 


cut a circular or oval piece of wood;-as the - 
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recesses by meains of this tool. Though 
this calliper is very useful for many pur- 


poses, it is not recommended for exact 


measurements, as sooner or later the 
measuring points are bound to wear, and 
it is impossible for both to wear alike. 
The hermaphrodite (also called “‘ odd 
“jenny” and “ moffs”’) calliper, 
shown by Fig. 30, is used for marking ~ 
lines parallel with an edge, or for marking 
out the centre of a round or square bar. 


A better form is shown by Fig. 31, and 


this is provided with a hexagon nut at 
the joint, and with an adjustable scriber 
leg. The points wear with frequent use, 
and therefore require adjusting, which 
cannot be doné with the calliper shown 
by Fig. 30. 

There are other types of callipers, such ~ 
as those used by boilermakers for measur- 
ing the thickness of plate some distance 
from the edge, and those used by smiths 
for measuring the diameter of red-hot. 
The latter are fitted with 
a long handle, to protect the hand from 
the heat. These tools are not made as 
accurately as the callipers before described, 
as the dimensions are only intended to be 
approximate. It.is evident that accurate 
measurements could not be obtained from 
red-hot material, owing to its expansion. 


all round, and secure by driving in small 
flat- headed wire nails from the outside. 


Coat the under-side of the bottom with 


thick paint, and when the wood swells 
with being wet, a perfect water-tight 
bottom should be the result. 

For a bucket with straight sides, cut the 
bottom as tight as can be got in and se- | 
cure as before. Fit all from the inside and — 
drive down, as this ensures a better fit. 
For large buckets, two pieces of board may 
be jointed together, giving the edges a. 
coat of thick paint before joining. The 
heads of the nails may be dipped in white- 
lead before being driven in. Drive in the 
nails carefully so as not to miss the bottom. 
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Rebating and Chamfering 


Paring Across the Grain. — After 
having done the sawing required for — 
notchings, halving, etc., as explained in 














Fig. 1.—Paring Across the Grain 


an earlier chapter, the waste wood is 
removed by paring. For small or superior 
work a good method of doing this is 
~ illustrated by Fig. 1, where the general 
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Fig. 2.—Action of Chisel when Paring Half- 


way Across Material 
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position of the body during the operation 
is also shown. The work is held in the 


‘bench screw or secured to the top of the 


bench by means of a cramp or holdfast ; 


_ and then, by holding the chisel horizon- 


tally with the right hand and controlling it 


with the left, thin shavings or parings - 
should be taken off until the line is nearly © 


reached. This is clearly indicated in 
Fig. 2, which shows the action of the chisel 
and also the method of removing the 
waste. ~ 

The paring is done from each side of the 





work, one half being removed from one 


side and then the work reversed and the 


other half cut away. If this procedure is 


followed, the liability of splitting a piece of 


the far edge of the notch will be obviated, — 
whereas if the chisel is forced right through — 


the waste a piece is frequently broken off, 
as shown at Fig. 3. fice 





Fig. 3.—Effect of Paring from 
Edge of Work 





Only One 
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Poe Another method of paring this kind of against the side of the cut, and, inclining 
_ work is to hold the chisel so as to make the chisel forwards, drawing it backwards 

the cuts slanting upwards as shown at along the angle (see Fig. 7), so that the 


‘ 


+ ae 





+ 
: mG -Fig. 5,—Action of Chisel used as in Fig 4, 
La : = sore ' far corner of the chisel may cut the pro- 

rig. 4,—Alternative Method of Paring out Waste jecting chips and leave the internal angle 

? . clean. 

Figs. 4 and 5, and then to pare down the. Qverhand or Shoulder Paring.— A 
high part in the middle until the desired more expeditious method of paring for a 
flat surface is obtained. This is done by 
_ holding the chisel as in Fig. 6, the blade 
- being held and guided by means of the 

thumb and first finger of the left hand, 

_ whilst with the right hand a sweeping 

motion from left to.right is given, so that 

as.far as possible the chisel shall not cut 

_ directly at right angles to the grain, but 
obliquely to it. | See 

Sometimes it happens that the saw kerf 
is not quite deep enough, and consequently 








ecto 


‘a 





a 


a Fig. 6 amoung Surface of Socket _. Fig. 7.—Clearing out an Angle 


_ after paring down exactly to the line, pro- _ socket or housing is by means of overhand 
_ jecting chips or shavings willremainin the paring, shown by Fig. 8. The left hand 
‘internal angles. These can be removed and forearm rest on the work, and at the 
by holding the chisel with the flat side same time the former guides the chisel, 


fy 
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The right hand grasps the handle of the 
chisel, the thumb being placed on the top. 
The right shoulder is advanced so as to 


» = s ry 
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meet the hand and chisel handle, and is 
used to force the chisel downwards. The 
commonest fault with beginners using this 
method is that they do not keep the 





chisel upright, the principal cause being 
that they do not advance the right 
shoulder sufficiently. A slanting chisel 
either slips out or “digs in.” 


= 
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Figs. 8 and 9.—QOverhand or Shoulder Paring Across Grain and o 


in other directions to the grain. 
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Overhand Paring of End Grain.— 
Fig. 9 shows the general posture of the - 
body when paring true and smooth the 





SRS 


f End Grain Respectively 
end of a piece of wood. As wood offers 
the greatest resistance to cutting across 


the grain, it follows that thinner and . 
narrower shavings should be made at 

















each stroke of the chisel than when cutting 

Probably 
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the best method is to start each downwar 
stroke of the chisel by holding it in 
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vertical plane, but inclining it a little to 
the right until it has entered the wood, 
as shown in Fig. 10. It should then be 
brought into a vertical position, as in 
Fig. 11. If this is carefully done, each cut 
will be in the same vertical plane as the 
preceding ones: that is, the end surface 
will be true. The exact size of the 
shaving depends, of course, upon the 
strength of the operator, the condition of 
the chisel edge, and the kind of wood 
being used; but the general fault with 
_ beginners is to try to take off shavings 
too wide and too thick. 

Overhand Paring Obliquely with 
the Grain.—When doing paring of this 
description, always remember to start 
paring at the edge and keep working 
towards the end, as indicated by Fig. 12. 
If the chisel is operated from the edge of 


the work, the chisel will tend to follow the 





Fig, 12—Overhand Paring Obliquely to Grain 
direction of the grain and result in the 
wood being split, as shown by Fig. 13. 
Paring Obliquely to the Grain.— 
Whenever practicable, corners should be 
I—P 





pared off by placing the work in the vice 
so that the chisel can be used in a nearly 
horizontal position, as shown in Fig. 14. 
If the corner to be removed is a large one, 
most of the superfluous wood should be 
sawn off and then carefully pared to the 








Fig. 13.—Wood Split by Incorrect Chiselling 


line. In using the chisel, simply thrusting 
forward should be avoided; but whilst 
moderately forcing the chisel furward with 
the right_hand, the left should work the 
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chisel from left to right, so as to produce 
a cutting and not a shearing action. 


REBATING 


Small rebates can often be made by 
means of the cutting gauge. This tool 
and the method of using it are shown 
in Fig. 15. The stock of the gauge is 
set in the same way as that of the mark- 
ing gauge, and the cutter or knife is 
held firmly in the shaft by means of a 
small metal wedge, by loosening which 
the cutter may be set so as to cut to any 


required depth. Therebate is worked by — 


making a number of forward and _ back- 
ward strokes with the gauge, the cutting 











Figs. 15 and ‘16. ee ee with the Cutting Gauge. g 


being done, of course, with the forward 
stroke. The cut having been made to the 
particular depth, the material is turned 
over, the gauge set to the other dimension 
of the rebate, and the previous operation 
repeated until the cutter reaches the level 
of the first gauge-cut. At this point the 


waste should fall out and a cleanly cut 


rebate remain, as shown at Fig. 16. 
Satisfactory rebating by this method 
depends chiefly upon two points: first, 
the straightness of the grain and the 
hardness of the wood to be rebated, and 
secondly, the strength of the operator’s 
wrist. If the grain of the wood is not 
straight, the cut will not be very smoothly 
done, and the operator requires a strong 
wrist in order to keep the cutter from 
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bench as indicated, the work laid upon 


_A couple of cramps for this purpose may 
_be purchased, the common kind for two- | = 





following the grain, and sometimes pushing ~ 


the stock of the gauge away from the face — 


of the wood. 

Fig. 17 shows the usual way of rebating 
—that is, by means of a rebate plane. 
Here it will be seen that a, strip of wood 
is fixed to the work by a couple of sprigs. 
so that the inner edge coincides with _ 
the gauge line. The rebate is made by _ 
working the plane against this strip of 
wood, which serves as a fence, until the 
required depth is reached. This method, 
however, is often objectionable because 
of the damage to the work caused by the — 
nails. To avoid this a simple contriv- ~ 
ance may be arranged as illustrated by 
















Fig. 18. It consists of a piece of board, | 
housed on the under-side a short distances 
from the end to receive the bottoms of | 
Gcramps. This is screwed down to the 


it, and then a piece of wood adjusted to _ 
the gauge line and the cramps screwed _ 
up to hold the different pieces in position. _ 


pence or threepence. The rebate is then _ 
made by working the plane against the 
topmost piece, as previously described. 

Those who do not possess. a rebate 
plane can easily i improvise one, as shown _ ; 
in Fig. 19. A piece of wood about 7 in. — 
long, 34 in. wide, and 1} in. thick, has a — 
wedge- shaped housing made in it about E 





ein deep, polis thtake a. 3.in. chisel. A 
- eurved piece is then removed from the 
_ upper side of the housing to form a mouth, 


































_ and fitted as shown. 
A piece of wood is 
5 Shen screwed on the 
-under-side to form a 








in the figure. This 
_ fence can, of course, 
be screwed on at any 
distance from the face 
of the plane (less than 
_ 2 in.), to suit any 








is required to make. 
A useful example, 
affording good prac- 
tice in rebating, is 
shown by Fig. 20, 
which represents a 
rebated frame. <A 
frame such as this 


would do for a 


variety of purposes, 
such as a _ picture 


~ 
= 


* 





> and a wedge made — 


fence, as represented 


particular rebate it! 





Fig. 18 
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Figs. 17 and 18,—Rebating with, a 
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frame or small door, if fitted ‘with a wood, 
glass, or wire panel. 
stile and one > rail in three stages of con- 


Fig. 21 shows one 


struction. First, set 
out and sawing with 
the grain done in the 
waste ; secondly, re- 
bated ;- third; the 
shoulders cut and the 
joints ready for put- 
ting together. If the 
frame is small, the 
rebating can be done 
with a cutting gauge ; 
if large, with a re- 
bate plane, the 
gauge leaves a rough 
finish. 

_Cross Lap Joint.— 
Fig. 22 is a general 
view of an ordinary 
cross lap joint com- 
pleted. The material 
for this joint.is shown 
planed up and set out, 
also sawn and pared, 
ready for fitting to- 
gether at Fig. 23. 





Rebating Plané }-~ 
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Fig. 19.—lmprovised Rebate 
Plane — 


Stopped Rebating.— 
It is often desirable to 


make rebates which do 


not continue to either 


one or both ends of the 


work. In this. case, 


before the rebating can 
be done with a cutting 
gauge or rebate plane, 
it is necessary to make 
a portion of the rebate 
near the stopped end by 
means of a chisel and 
saw. .A saw cut should 
first be made at each 





Fig, 21.—Three Stages in Making Rebated Frame 
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end of what is to be the — 


portion of rebate. This is 
done by holding the saw 
in a slanting position so 
as to make-a saw kerf 
which terminates at each 
of the gauge lines. Then, 
with a chisel and a mallet, 
a number of cuts: should 
be made as shown in the 
upper diagram -of Fig. 24. 


The lower diagram shows 


the appearance of the work 
after the portion of the 
waste has been removed. : 


The portion of rebate is - 


then finished by vertical 


Fig. 20.—Front and Back 
Views of Rebated Frame 


oN 


and horizontal paring, as 
illustrated - at Fig. Obi 


and the material suit- 
able, the rebating can 
be completed with the 
cutting gauge, if not, it 
can be done with a rebate 


ordinary rebate plane 


of the rebate to be made 
with a chisel first. This 


can be largely obviated 


If the rebate is small — 


plane, but usually the ~ 


requires a large portion — 


at 
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a by using a pull-nose plane, as OWT at eraditses nas rebating, is an Oxford Be 
ee ‘Fig. 26. It will be seen that the ironis ‘frame, front and back views of which are _ 
ety near the front end, and. thus very shown by Fig. 27. In the upper diagram 





of Big. 28 ip clowd the=--2 
setting of the halving for —_ 
-one corner of the frame; 
below it, the halvings - : 
~ made, and. the gauging 
for the rebate done. In‘ . 
the lower diagram the 
joint is represented fitted 
together. Itwillbeseen — 
that thisframeisstopped 
rebated. Therefore, when 
the four joints of the 
frame have been put to- 
gether the pieces should 
be separated, and at least — 
two of the pieces will — 
require a portion of the = 
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- iittle if oe rebate hag to 
t= be made- with a chisel. — 
2 At the other end of the - 
work, in order to avoid 
: _ chiselling the rebate for — 
a distance equal to at_ 
3 ee that between the 
“a cutting iron and the back — 

ees the plane, the latter — 
is is evened: and the re- 
bate worked down as. 

_ required. | : 

_ _Rebated Oxford 
 Frame.—A_ suggestive 
eA and: useful article to_ 
ones and. one. that in- 
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| ‘WOODWORKING: CHAMFERING 
rebate to be made with a : ae 
_ chisel and the remainder 
_ completed either with the 
cutting gauge or with the 
rebate plane, as already 
_ described. At Fig. 29 two 
views are given of oné cor- » 
ner of the frame, separ- 
ated, and at Fig. 30 two 
views of the same.corner 
put together. ~- - 











- CHAMFERING 


The appearance of many 
articles can be much im- 
proved by various forms 
of chamfering; the me- 
 thods of doing such work 
will therefore be described = 


Fig. 30,—Corner of Oxford Kebated Frame 





- 


in detail. A good object to start with is 
a model octagonal prism, which can be 
converted afterwards, if desired, into | 
cylindrical form and be used as a blind 
roller, round ruler, or even a rolling pin. 
Should it be desired to make an 
octagonal prism from a piece of square 
wood, the first stage will be to plane up 





this distance, mark the eight gauge lines 
(see Fig. 33).. Of course, the stock of 


the gauge will rub against each face of | 


the work twice in order to gauge these 
eight lines. 


(Figs. 32 and 33 make clear the geo- 
metrical principle involved in this 
method). The work should then ~ be 


The extremities of these 
lines should then be joined as shown 


placed with one of the diagonals ver- 
tical, and the chamfer made by planing 
down to the gauge lines, this process — 






Fig, 31.—Setting Out 

fi Octagon, and Set- 

ting the Gauge Be- 

fore Chamfering 
Pee 


the stuff quite 
square in section. 
Then on one end | ; 
of the piece draw Fig. 32.—Setting Gauge | ee 
the diagonals of - to Half Diagonal Fig. 33.—Gauging for Chamfering 
the square and set | : : 
_ the marking gauge to a distance equal to being repeated, of course, three times. 
half of a diagonal, as illustrated in Figs. In order to do this kind of work with 
_ $l and 32, Then, with the gauge set to facility, a cradle of some kind is required 





\ 
Meany . i eee 


agpy uv Zulpunoy Jo soferg anog oy,—‘o¢ “BI his z 








232 














Dees eels ty 
eae 


i)? 


‘ 


tes Pave at Maat 


ue 
: 


Te a 
LY 


pa 
ey Be 
syet ft y 


A 


* 


o hold the. piece fiemiy. while the planing 
Sis done, and a simple form is shown at 
Hi ig. 34. It is made by chamfering two 

strips of wood along ono edge and nailing 


hi 


@ them together so that they form a V- 


3 
m 


Ps 


eT igh 


ert 


Bias with either the jack 
~ plane or smoothing plane. 
_ Next, each of the sixteen » 
_ sides should be removed by 
~ means of a smoothing plane — 
(see Fig. 35) which has been 






x 
o 


as. prism having thirty-two 
ee sides. 











ie i 


ae pie 


thirty-two. arrises so as to 


A fine No. 2 or No. L-glasspaper. 


groove. A piece of wood about 2 in. long 
is then fitted into the groove and fixed 


by nails or screws at one end of the 
Beale as shown, so as to form a stop 


against which the work may be placed. 


¥2> 


v 


~ octagonal, prism into cylindrical | form, 


_ off so as to form a prism with | 
Peetoen sides. This may be 


‘Set very finely so as to form 
If this is carefully 
done there should be little 
difficulty in taking off the 
bring the prism to an approxi- 


should then be finished with — 





Rounding an Edge.—It is _ 
; frequently. desired to round — 


2 = es ae Grain with Smoothing Plane 


If it-is desired to turn the preceding 


off ii: ee of some articles 
as a decorative feature. Al- 
though the method of doing 
this is much the same as that 
adopted in the preceding 
example, there is a slight 
difference between them 
which is useful to mention. 


semicircular in section, being — 
usually not more than a Sec- 
tor of a circle containing an 


in the first diagram of Fig. 
36, where the rounding off of 


stages of formation. 


Planing End Grain. — 
Having described the pro- 


cedure to be followed when _ 


shamterns and rounding with the grain, 
it now remains to describe how this may 


be done across the grain ; but before this — 


kind of chamfering and rounding can be 


done it is necessary to plane the ends of ~ 
the work true and square with one face — 


-andedge. At Fig. 37is shown the method — 


of holding the plane when removing the _ 


waste. “As, of course, the extreme part 
of the work, shown at A, is liable to split 


‘off, itis a good plan to pare off with a chisel | 
the corner on the splay so that the lower | 
each of the eight arrises should be planed ecg is on a level oe the gauge line as 


Kia 39, —Piece of Waste Glacased to Work to Obviate 


Splitting 


The rounded edge is seldom 


angle of about 150°, as shown 
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an edge is shown in four a 
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. Fig. 44.—Square Mat with Rounded Edges 
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shown. If, however, the end 
has merely to be cleaned or- 
smoothed off, and as little as 
_ possible is to be removed, then’ 
‘itis incumbent that the planing 
should be done from each end. 
_ Or, an excellent way is to clamp 
an odd_ strip of wood against 
- the edge towards which the 
cutting is done so as to prevent 
_ the edge splitting. This is 
shown at Fig. 39. _ 
 Chamfering End Grain 
~ with Smoothing Plane.— When 
Be hemiorin’ or rounding off end - 
grain, in order to prevent split-. 
ting at the edges, and also in 
_ order to secure a smooth surface, 
the plane should be held in the 
‘manner indicated at Fig. 38, 


ee 
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Figs. 46 and 47.—Two Elevations of Dwarf Steps 
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the cutting is done obliquely 
to the grain. When working 
on end grain and making 
chamfers or rounds upon it, 
all chances of splitting are 
obviated if a piece of waste A 
(Fig. 39) is cramped to the 
edge towards which the planing 
is being done, by means of an 
iron or wooden cramp, or an 
improvised cramp, which is 


also shown in the illustration. 


Chamfered Square Mat.— 
Very good practice in cham-_ 
fering can be secured by 





from which it will be seen ee | ‘ | Fig. 45.—Dwarf Steps E 


making a square mat 
chamfered along each edge. 
The finished model is 
shown by Fig. 40. Hav- 
ing planed up the piece 
of wood to the sizes pre- 
viously decided upon, the 
setting out for the cham- 
fering can be proceeded 
with. A marking gauge 
may be used in doing this, 
but as the gauge lines, 
unless they are very lightly 
impressed, are liable to 
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produce blunt arrises in the hands of a the way in which splitting can be avoided 
beginner, many prefer to use a gauge for when dealing with end grain is afforded 
the purpose (see Fig. 41). — Sy aoe 
This is simply a piece of wood ~ 
having a notch at one or 
both ends. If the breadth of 
the chamfer it is required to 
make is the same as its 
depth, then only one notch 
is required; but if, on the 
other hand, the breadth and 
depth of the chamfer are 
unequal, then one notch equal 
to the breadth, and one equal 
to the depth must be made. 
In this case the breadth and 
the depth are unequal, hence 
the presence of two notches. : 





Fig. 49.—Square Base Stop-chamfered 


by the making of an hexa- 
gonal mat, such as is illus- 
trated in Fig. 438. Tf the 
surface planing were to be 
done from a to B the ~ 
corners might be broken — 
off; but by proceeding in 
the directions indicated by  — 
the arrows, they are re- 
tained and the surfacemade — 
smooth. —_.. Se = 
Square Base with ~ 






: 
~ Rounded Edges.—In or- 
der to gain a little practice 
ee FS a Biase =2 in rounding off end grain 
Fig. 48.—Working the Side of Dwarf Steps ~— it would be well to make 3 
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In chamfering an article of 
this description, the work 
should be firmly fixed to the 
bench by a holdfast, or any 
other available and suitable 
means, and the chamfering 
started onthe end grain. The 
plane should be held in an ob- 
lique position so that the cut- 
ting edge is able to cut and 
not shear the grain. This will 
be clear after referring to Fig. 
42. Having chamfered one & : . : a 
end the other edges should be Fig. 50.—Base Set Out and Saw Kerfs Cut > a 
chamfered in rotation. ae - | ~ 
Hexagonal Chamfered Stand or Mat. the square base represented by Fig. 44, 
—An excellent example illustrative of where it will be seen that the model has ~ 
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length ready for fitting to- 
gether. The legs and sides 
are halved together at the 
top as indicated by the dotted 
lines in the side elevation 
(Fig. 46). The upper back 
rail is let into, to the half or 
the whole of its thickness, 
the back of the legs, and the 
legs are notched to receive 
the lower back rail. The top 
is housed to receive the upper 
ends of the sides, and -its 
edges are rounded off. The 
top should be bored and the 
waste pared out so as to form 
a hole in which to place the 
hand when lifting the steps. 
The front edge of the step is 





Fig. 52,—Holding Chisel wken Removing Waste 


all its four edges rounded off. In doing 
this it will be found best to round off 
the end grain’first and then to chamfer 
the sides. ; 

Dwarf Steps.—Fig. 45 is a perspective 
view of dwarf steps which provide an 
excellent application of the various tool- 
work operations already described. Sug- 
gestive dimensions are given in Figs. 46 
and 47;. while Fig. 48 shows the setting 
out of one side, for which work a bevel 
will be found very useful. The finished 
side is also shown, housed and cut. off to 





Fig. 51.—Using Template in Finishing Stop 


rounded off, and the back 
edge is splayed at the same 
angle as the inclination of © 
the sides. The whole can be 
fixed with glue and nails. 
Stop Chamfering with 
Chisel.—As a first example 
in stop chamfering the article 
shown at Fig. 49 may be 
made; it will be found to 
give good practice in this 
form of ornamentation. Fig. 
50 shows the material trued 
up to size and set out for 
chamfering. The splays for 
the stops may be marked out 
by means of a bevel or with 


Fig. 53,— Alternative Method of Holding Chisel a template (Fig. 51) con- 


238 : 





Fig. 54.— Using Bull-nose Plane for Long 
Chamfer 


sisting of a piece of wood which_has been 
rebated on the under. side so as to form 
two surfaces at right angles to each other, 
one end being splayed at the desired angle 
corresponding to the inclination of the 
stop. Saw kerfs are next made as shown, 
care being taken that they do not quite 
touch the lines. The work should next 
be firmly cramped either directly to the 
bench top or to a block that has been 
securely fastened by some means to the 
bench. Then, with a freshly ground and 
sharpened chisel held as in Fig. 52, most 
of the superfluous wood can be removed. 
Observe that the bevel of the 
chisel rests upon the work. 
When using hardwood and 
working end grain, it may 
sometimes be necessary to 
use a mallet to remove. the 
greater part of the waste, but, 
of course, a little must be 
left_so that the chamfer can 
be finished by careful paring 
to the lines. Generally, the 
chiselling can be done best 
by using the chisel so that 
its flat face is held firmly 
against the surface which is 
being pared, as in Fig. 53. 
At the same time the cutting 
edge should be slid up and 
down as well as pushed for- 


Fig. 56.—Oxford 


s a 
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Fig. 55.—Oxford Frame Stop-chamfered 


ward. By following out this procedure 


more satisfactory results will be obtained = 
than if the chisel is simply pushed for- — 


ward, especially when paring end grain. 


When a number of similar stops has to — 
be made it saves time and makes for 
ereater accuracy if a template is made. — 


This is held to the work and the back of 
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Frame: The Joint Apart 
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the chisel piel kept in close con- 
tact with the splayed end of the template 


and pushed forward as illustrated at Fig. 


51. When making stop chamfers 6 in. or 
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Fig. +57. -—Oxtord Frame: The iene Assembled 
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more in length, a short portion 
should be made at each end by 
paring with the chisel, and the 
remainder removed by plan- 
ing. A very useful plane for 
this purpose is the bull nose, 
one form of which is shown 
~in use in Fig. 54. There is a 
large variety. of iron bull- 
nose planes now available. 
A particularly useful tool is a 
combined rebating and right 
and left fillister plane. 

Oxford Frame.— Another 
article that gives good prac- 
tice in stop chamfering is, 
an Oxford frame, a perspec- 
tive view of which is given 
ae Fig. 55. The views of one joint of 
the frame are fully shown by Figs. 56 
and 57, which will convey a clear idea of 
the construction. 








Making a Cartesian 


_ Tue cartesian diver or bottle imp is 
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truths. 


more than a toy—it is an appliance 


demonstrating a number of scientific 
_A tightly covered bottle contains 
a small figure immersed in water, and at 


the command of the performer the figure 


is seen to sink and rise in the bottle. 
The instrument depends for its working 
on the principle that when a body is in a 
liquid it will float if it be lighter than an 
equal volume of the liquid ; but if heavier, 


it will sink. Thus, if the weight. of a \ 


~ body can be varied relative to the support- 
‘ing liquid, it may be caused to float or sink 
at pleasure ; 
may be cause 
depth in the 


to remain at any desired 


uid. 


Get a tall glass jar, fill about seven-. 


pe enths with water. and insert the car- 
- tesian figure—a hollow glass figure having 
a tail in which is a hole. By. “alternately 


~ dipping it in hot and cold water, so adjust 


the quantity of water in the hollow body 


(the water enters at the end of the tail) 


- that it will float with the top of the figure 





or, by careful working, it 


Diver or Bottle Imp 


exactly at the surface of the liquid. This 
will take some little time ; but on the care- 
ful adjustment of the weight of the figure 


the whole success of the experiment 


depends. Now take hold of the figure by 
the feet, and turn it head downwards in 
the water. It will-try to float out; but 
stretch a sheet of indiarubber tightly over. 
the jar, and tie it securely, making sure 
that it is both air-tight and water-tight. 
Then turn the jar upside down, when the 
figure will be the right sidé up, and will 
float to the top of the jar. It will now be 
found that if the slightest pressure be 
exerted on the indiarubber covering of the 
end, the diver will sink. This is caused by 
the air pressure being transmitted to the 
end of the tail of the diver, hence a little 
water will enter. And as the diver is 
exactly balanced, this little additional 
water makes the diver heavier than an 
equal volume of water, and it very slowly 
sinks. When the pressure is released, the 
expansion of the air in the diver forces . 
out the water, and it rises to the top. 





ONCE a year venetian blinds need to be 
well cleaned, and every few years they 
require new tapes and cords and to be 
re-painted. Housekeepers generally send 
for a local cabinet-maker or upholsterer 


to do the work, but 
any average handy- man 
should be able to man- 
age it quite as well. 
Whether it is a matter 
of cleaning only or of 
new tapes, the process 
of fitting up is the same. 
It is waste of time to 
sew broken tapes, the 
first break being a sure 
sign that it is time to 
renew. When new tapes 
and cords only are re- 
quired, the workman 
measures the size of the 
ladder tape between the 
lath supports, or, better 
still, he takes a cutting 


of the old tapes and is- 


particular to get exactly 
the same size, because 
should he get the wrong 
size tape the blind will 
be too long or too short. 
The re-taping and cord- 
ing are done in place 
on the window. 
Removing Vene- 
tian Blinds.—The 
blinds are sometimes 
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Fig. 1. -—Venetian Blind to be Cleaned river (see Fig. 4). The 
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Re-taping and Re- painting 
Venetian Blinds 





fixed with two screws fami the: top 
lath into the window framing, and some- _ 
times on two small iron angle-brackets. — 
The second method is the better, and in 
workshop pees the two brackets are | 


_ tapes need to be cleaned — 


‘provement on winding 
the pull cords on hoo 


“easing ee 


cord at the left of the 
blind is removed from 


top lath, and then the 
two knots are cut off 58 


eae up. the “Bin i e 






















fixed on a board for 
hanging the blinds. 
Fig. 1 shows a blind of 
which the laths and 


and the cords renewed. — 


First, the ‘reversing 
the two eyes in the next . 


the ends of the cords— 
under the bottom lath. — 
A pull, as if to draw — 
up the blind, will bring — 
the cords right out. | 
Next, the laths are 
taken out and the lad 


- tacks with a: small screw-- 


two ‘sling ee also % ar 
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taken out, all to be washed clean with 
soap and water in the ordinary. eae and 
_ironed. bs 

Cleaning the Laths.—The best way 

- to wash the laths is to place them together - 

in a bucket and scrub all the edges first 
(see Fig. 2), then the sides, and put out 
‘to drain, finally polishing off with a dry’ 

. rag. Even when they are to be painted 
they must be washed and thoroughly 
dried. Venetian blind paint may be bought 

ready mixed ; but the very quick-drying 
enamels should be avoided, as they are _ 
apt to chip off. Fig. 3 shows a make- ~ 
shift horse for drying painted laths. It 
-consists of two pairs of sticks nailed 

_ slightly, crossed at the top ends, and 

another nailed to the two. back legs. 

_ The narrow lath simply rests in the V 
places of the crossed sticks so that either 
‘end may be raised for putting on the 
Sr labia... . : 

A tradesman’s~method of re-painting 
blind laths is first to soften the old paint 








Fig. 2.—Method of Washing Blind Laths 


by applying a solution of equal parts of 
pearlash and soda dissolved in hot water, 
and rubbed on with a grass or any worn- 
out paint brush. When the paint has 
softened, scrape it off or rub off with the 
brush. Rinse with plenty of clean water, 
and finally give a wash of weak vinegar to 
counteract any alkali that may be left. 
One of the special paint removers might 
prove more suitable. Give the laths a 
coat of weak glue-size, one coat. of sharp 
paint, and one coat of church oak varnish, 
to which a little of the colour should be 
added. If the green is bought ground stiff 
in oil, thin it down with a liquid composed 
of terebene drier, 4 part ; japan gold-size, . 
1 part ; and turpentine, 4 parts. A semi- 
gloss may be obtained by adding varnish 
to some of the paint and giving this for a 
finishing coat. The varnish must be of 
good, hard-drying quality. 

New venetian blinds are painted in the 
following manner: remove all dust from 
the laths with a brush, and give the knots 
two thin coats of patent knotting. Beat 


7 





Fig, Fee tees Blind Ladder Tapes < eS e2 ished cay with size > and 


up stiff in a pot oes of penuina white- 
lead ground in oil with 4 oz. of patent — 
driers, using linseed oil and turpentine in 
equal proportion as thinners. Thin one- 


fourth of this with linseed oil for the~ 


priming coat. Add to the remaining 
three-fourths the pigments for staining 


the colour with which it is intended to — mineral green, 2 parts; white lead, 5 parts ; 


finish. Take about two-thirds, and thin 
with one-third linseed oil and two-thirds - 
turpentine for the second and _ third 
coats ; the remaining colour should be 
thinned out with good carriage varnish 
for the final coat. Any quien: pigments 
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for venetian: blinds is made ne most manu 
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the paints through — fine | 
muslin before using ; allow 
plenty of time to dry be- 
tween the successive coats, 
and rub down: lightly with 
fine Pipe Sat eee 
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Pine laths are often fin- 
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imparting a sufficient tone. “For a more 
pronounced colour, yellow ochre or lemoi 
chrome may be mixed with the size; for 
walnut, add vandyke brown ; ee maho- 
gany, add burnt sienna. - 
The varnish green with which cariottan 
blind laths are coated is made of pround a 
with turpentine enough to mix. ‘Then add 3 
7 parts of turpentine varnish. Mix the - 
other ingredients before Es th 
varnish. : 
A special combined ace rear varni : 
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g. 16.—‘* Transenna’ Tape 





Figs. 11 and 12.—Section and Plan 
Showing Mounted Tape Roller 























ig. 10.—Head of Blind 


Supported on Brackets 


i 








F 


.—Woven 
Ladder 


Fig. 8 




















Fig. 14.—Tape Attachment : 
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Fig. 15.—Venetian | 
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Fig. 22,—Tape Roller 


Kemp’s Method 
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Fig. 21.—Tape Attach- 
with Hooks 
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19 and 20.—Tidmarsh 
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facturers, the work only requiring one~ 
coat, which gives a hard, enamel-like 
surface at a very trifling cost. 

The Top Lath.—This has four wood 





Fig. 26. —Check in Position for Checking Cords 


‘pulleys and. two rollers. If these do not 


all run quite freely remove the pulleys 


by drawing out the pins and the rollers 
by pushing up, and then clean them and 
oil them. Fig. 5 shows the upper side 
of the ‘top and next top lath. Fig. 6 


shows the under side’ of the same laths. 
Fig. 7 shows the top lath complete with 
pulleys, rollers, and check movement 
added. Figs. 8 to 25 illustrate various 
fittings, ete. Fig. 26 shows the eheck in 
position for checking the cords. The 
ladder tapes must be tacked in place 
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Fig. 27.—Replacing Blind Laths 


left of the pulleys over the lath slots, — 


oad ay ce. 





eeanHly as before on the upper ‘side of — 


the next.top lath, and the sling tapes put 


on the rollers and re-tacked as before on. — 
the, under side of the same lath. 
In replacing the laths, the bottom one _ 


(the heaviest and containing two small — 


holes) is put in first to keep the tapes 3 


vs mF 


apart; then the others are replaced in 
the manner shown by Fig. 27, thrusting _ 
the end forward to allow the other end — 
te. be drawn back in the right-hand tape. _ 
See that the rungs of the tape are alter- 
nately left and right of the slots in the _~ 


laths. 
Re-cording.—The photographs illus. .: 

trate quite an average size blind (6 ft. by — 

3 ft.), and in measuring®*for new cord a 


this takes 2 yd. through each of the — 


tapes, 1 yd. above the top lath and 2 | 
yd. of pull cord—total, 7 yd., all in one 


eapih: The reversing cord is 2 yd. long by 
and the chéck cord 1 yd. long. The two. 
ends of the long length are threaded up — 
at the right of the two pulleys, through — 
the check movement, and down at the — 





through which the ends must be threaded, 


coming out at the small hole at the lower 
stitched end of the ladder tapes, under 
the bottom lath. Two light metal ter- & 
- -minals are put on the cords, which are 
then knotted at the ends. Eek 
The blind is then drawn up and let 
down a few times, retaining hold of the 
pull cord to get the, blind quite level ; 
then it is gently let right down and 
the cord knotted at a, Fig. 28. This 
illustration also shows the reversing cord 
and the single check cord. To draw the 
blind up, the knotted loop is pulled, 
the check cord being pulled to retain 
it in any required position (see Fig. 29). 
The way the cords are checked is shown 
in Fig. 30. Venetian blind cord only 
' should be used, this being especially made 
for the purpose and having the proper 
- strength and thickness; When new tapes 
- are.required, the old ones should be care- 
fully measured up and 9 in. allowed for 
the slings. The tapes, cord, pulleys, 
_, checks, terminals, etc. (see Figs. 8to 25, on. 
p- 243) can be bought at most furnishing, 
drapery or hardware stores, though as a 
general rule new laths, which are seldom 
required, can only be obtained from. a 
blind-maker. 





Fig, 28 


2 Fig. 28.—Renoyvated 
_ Blind with Revers- 
ing Cord and Single 
Check Cord 
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Fig 29 
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Fig. 29.—Blind Checked — 
and Retained 


: Fig. 30.—Cord-checking 
» Fig. 30 Arrangement 
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_ Tue hot-water system in connection with 
the kitchen range, consisting chiefly of a — 
pair of circulating pipes extending from _ 
the range boiler to a hot-water storage  - 


tank, usually does its work silently, and 
if any noises are heard they-are considered 
a good cause for alarm. Sometimes. the 
‘noises are of such a character as to be 
very alarming; but, in any case, the 
occurrence of noise makes it requisite 
that something be done immediately to 
_ put. an end to it. = 
Noises Caused by Generation of 
Steam.—The commonest cause of noise 
is generation of steam in the boiler, and 
the question of how steam comes to be 
formed there can be profitably considered, 
for once the cause is known a remedy is. 
more easily found. It will be understood 
- that if steam is at all freely formed in a 
confined space like a range boiler, and 
its escape is hampered by its having to 
pass through a great length of pipe with 
bends, etc. obstructing its free passage, 
it has to exert some force in making an 
exit, and this is accompanied by noise. 
If steam can escape freely there is little 


or no noise occasioned, but if escape is — 


retarded the steam is delayed long enough 
to get an increased pressure, and its 
ultimate escape is effected with some. 
Violence. It may be said here. that, 
alarming as the noises sometimes are, the 


writer has never known the conditions to ~ 


be really dangerous. Of course, the noise 
indicates force, but it is not found to be 
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‘Hot-water- system and — 
_ Range- boiler Troubles — 


sufficient to oe any Tits é Before. a 
dangerous condition is reached the noise — 


_ page in the pipes. 


tion is so free and swift that almost as 
boiler from the return pipe and leaving | 


siderably raised. On an average, th 
- water may have an increase in heat of 


slower, the water is longer” in getti 






























is beyond bearing, and compels attention. — 

The common cause of steam generation: : 
in a kitchen boiler is a retarded circula- — 
tion, this being brought about by a stop- — 
It must be understood — 
that. when the pipes are clear the circula- 


soon as the water is in the boiler it is out 
again. There may be only a very short 
time between the water entering th 


‘again up the flow pipe, as just stated, but 
_ the period is, of course, long enough fo 
the temperature of the water to_ be con 


=~ 


perhaps 70° F. in once passing through — = 
the boiler, and if after a sufficient lapse of — 
time the same water should pass throu 
again, it may have a further rise of 40° 
but even this increase of heat and ee 
of time would not produce steam. 
however, the pipes are choked from. ar 
cause, then the circulation is necessaril 


through the boiler, and in bad cases 
‘May even reach” boiling point befor 
exit. This is the condition under w 
noises occur. ee. 

The noises "produced by steam, tl 
are those due to local boiling, some w 
in the boiler reaching boiling p 
although the water in other parts of 
apparatus may be nowhere near 
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S 
Pe ersratie® The cause fone a stoppage 
in the pipes, it naturally follows that the 
steam has a difficulty in getting away, 
- for whatever interferes with the free cir- 
culation of water up the flow pipe will 
= also interfere with the free passage of 
3 ‘steam. 
Noise and Stoppage Caused by 
cs eoneagediticd Pipes.—The most fre- 
quent cause of partial stoppage of hot- 
water pipes is the incrustation of lime 
_ deposit, this, of course, being confined to 
_ hard-water districts. When there is a 
complaint of noises in pipes the two points 
__ to be considered are (1) Does it occur soon 
after the fire is lighted, or only after the 
- contents of the boiler have had time to 
= get hot z. (2) Has the trouble come on 
gradually ? If the noise does not occur 
ss until after the water is hot, then there is 
_ every likelihood that the pipes, particu- 
larly the flow pipe, are choked with lime 
2 "deposit. 
is said to have come on suddenly, the 
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a Such is sometimes the 
2 
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one of the pipes. 


“2 _ been heard since some work was done in 


e hammered or shaken the pipes. Collec- 
tions of scale, if they exist, are nearly 
_ always found at bends or elbows at the 


foot or lower ends of vertical pipes. 
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hen 


= lime deposit there is not, unfortunately, 


any simple remedy. They have to be. 
Eticared, and this necessitates taking them © 


: -out, ‘and when taken out the common 
3 _ experience is that it is just as. cheap to 
_ put in new pipes as to spend time in 
clearing the choked ones. As a rule, the 
- lime can only be removed by heating and 
hammering the Bipes a slow and imperfect 
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‘process. 
Noises occurring | before Apparatus 
is Hot.—The “noises in pipes”’ that. 


are less understood than the foregoing 
are those that occur before the water is 

hot, and are in no way due to steam. 
: ‘These occur within a few minutes of light- 
; sang the fire, and the writer experienced one 
case in hich the noises were distinct 


_ 
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In instances where the trouble 
stoppage may be due to a fall of scale in 


case when it is said that the noise has only” 
- was. discovered. 
the house, the workmen. having possibly” 


3 ~ When pipes are choked with incrusted 


. the arched surface ; 


- before the wood of a newly lighted fire had 
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burned through—that ds, within about — 
five minutes of putting match to paper, | 
starting all cold. This is one of the most 
puzzling of noise troubles, it being so 
difficult to think of any noise-producing 
force that could come into action before 
the water is warm, in cases where it is 
known that the pipes are clear. The 
writer had an opportunity to investigate 
thoroughly an instance such as this, and 


the first thing to be discovered was that 


the noise ceased if the boiler was opened 
and carefully cleaned out. Only a small 
quantity of sandy deposit was found, but 
this was carefully removed and the noise 
was stopped. It reappeared, however, - 
about four months afterwards, and was 


_again cured by carefully cleaning the 


boiler. The question then arose whether 


the existence of the sandy deposit could 


cause the noise, for the quantity was small, ~ 
and the wonder would be why, if this 
caused the noise, the trouble was not much 
commoner and more often heard of.’ 
Experiment was then made with sand on 
the perfectly flat bottoms of glass vessels | 
containing water, and a remarkable action 

The sand was about 
zs in. thick, the water 6 in. deep, and 


_almost immediately after heat was applied 


beneath the vessel there occurred noises ~ 
accompanied by distinct Vibrations. It 
was seen that. the sand in places rose in 
little hills, which appeared to burst, and 
as this happened the noise and vibration 
were experienced. 

Since the foregoing experiment was 
made the writer has found that in every 
instance of noises being heard in range 
boilers before the water has reached a 
high temperature, the boiler had a flat 
bottom and there was loose, sandy, 
deposit in it. “The trouble is not experi- 


enced with boilers having arched flues * 
formed in the bottom plate, as the loose 


sandy material does not rest in a layer on | 
3 7 neither does the 
trouble appear with any kind of boiler if 


the deposit is incrusted on the surface 


and not loose and fine. The remedy for 
this trouble is either to clean the sandy ~ 
deposit out of-the boiler frequently, so. 
that the quantity is never enough to cause: _ 


2A eee ‘ Re RO a i atl Dag 
= >. “Sy > ? ae Ms = 
: a ‘ Ped ~~ . 


COR) RNS ee Ae aE 


22.3 


noise, or to change the boiler for one Sone 
an arched-flue bottom plate. 

Discoloured Water in Hot-water 
-Apparatus.—It may be accepted as a 


common rule that with a domestic hot-. 


water supply apparatus having-an iron 
boiler, iron pipes and tank, trouble by 
rust is not expected if the water is ““ hard ” 
(having lime in solution in moderate or 
full degree), while rusting, and discolora- 
tion of the water by rust are more or less 
certain if the water is soft (deficient in, 
or practically without, lime “in solution). 
It would entail a long explanation, rather 
“out of place here, to show that the 
presence of lime, although in solution 
in the water, brings about immunity from 
rusting, but such is the case with certain 
qualifications. In consequence of this, 
it will be found that in those areas in 
Great Britain served with 
the domestic hot-water installations are 
carried out with copper boilers, lead or 


copper pipes, copper cylinders, etc., while 


in hard water districts,’ largely confined 
to the southern half of England, the 
water is hard, and iron boilers, iron pipes 
and tanks are freely used. The iron 
pipes are sometimes galvanised, but by 
no means always, and the water shows 
no indications of being discoloured. or 
otherwise affected by the iron. 

Rusting and discoloration occasionally 
occur in an apparatus of iron pipes served 
entirely with hard water. There are 
thousands of such apparatus giving no 
trouble whatever, yet sometimes the rust 
appears, and the fitter or the user is at 
a loss to know what to do. 

As to the cause of this it may first be 
explained that the rusting of iron does not 
occur very freely when the water in con- 
tact is hard, and, as stated, the presence 
of the lime accounts for this. But the 
fact that the water is of this nature does 
nof entirely prevent rusting unless it is 
heated and frequently changed. 
accepted explanation is that when the 
apparatus is newly erected and _ first 


charged with water, it is put into regular 


use at once or very soon after it is finished, 
when the heating of the water brings about 
a deposition of lime. and so soon as this 
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occurs protection against Hs te is as: 
sured. In other words, when hard water 
is heated lime is deposited, and although 

the quantity may be exceedingly small, yet 
the existence of the deposited lime on the 
inner surfaces of the boiler and pipes is 
sufficient to prevent, or at least delay, the _ 


rusting until the heating of successive — 


quantities of water makes the deposit 
afford full and certain protection. Briefly, 
if the new iron surfaces are quickly coated _ 
with lime, however slightly, rusting does — 


not start, and as each quantity of water. — 
adds to the coating of lime no trouble by. 24 


rusting can take place. 
In the rather unusual case of rusting 


‘occurring with hard water, it is found to _ 


be with new or nearly new installations — 


which have been left full of water, and 


unused for some time. A house may be 


newly built or have a new apparatus put _ 


into it, this being left full of water, and — ‘ 


occupation by owner or tenant does not — 
_take place for two or three months. Tf — 


there is no caretaker and no one makes use 
of the kitchen range fire which heats the — 
water, trouble by rust is nearly sure to — 


occur, due to the water (which may be | 3 


quite hard) lying stagnant and unheated — 
in iron pipes which have no protective 
coating whatever in them. 


_ The writer has had experience of this 
on several occasions, one instance being ~ 


in his own house, and with-which some | 
careful investigations were made. ~ It was 


a country house where the water was 


pumped from a Well, and the hardness of — 


the water rather exceeded that of the ae 
waters usually served from a water 
The hot-water appar- 
atus had to be completed some time before 


company’s mains. 


the kitchen could be occupied, and when | 


the. whole came into use the water was 


unfit for anything by reason of its dis- _ 
coloration by rust. This trouble did ~ 
not disappear after the first water was 
drawn, but continued day after day. — 


Feeling that the hardness of the water 
must effect a cure in the end, nothing was 4 : 
done except to heat and use the water 


as freely as possible, and after a time it — 
was seen that the colour was lessening. — 


It took five months to effect a cure, after Pi 2 
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‘which the water always remained clear. 


Of course, few people would care to wait 


so long, and in this case it was only-done 


to see if the trouble would cure itself. 


The following means of hastening the 


~-eure when found necessary can be recom- 
mended from*practical experience. 


Realising that lime is antagonistic to 
the rusting process, it is found that a stop 


can be effected by‘ lime-whiting the 


inside of the boiler and pipes. To do 


- this ordinary builder’s quicklime is ob- 


tained, and this is slaked with water in 


- the usual way. Hot water is then pre- 


~ pared, a little size having been melted in 


it to act as-a fixative for the wash, and 
this water is added to the lime, in a tub 
or other vessel, in sufficient quantity to 


g ~ make it into a thin cream. The hot-water 


- supply hot water at taps. 


apparatus having been emptied, a means 


_ is provided to pour in this mixture at the 


top so as to let it run through and coat 


every part, after which the coating is 


allowed to dry. One coat is considered 


sufficient, but if the mixture can be run 
_ through again (after the first coat has 


dried) it makes doubly sure. When finally 
dry, water is run in as usual. 

The effect of the coating of lime is to 
artificially “‘fur ’’ the pipes and~boiler-in 


a way that will stop the rusting long 


enough to let the natural furring do its 


_ protective work, and, so far, this plan has 


been found quite successful. This remedy 
is of little or no value when the rusting 
is due to soft water being used. In other 
words, it is not a permanent remedy 
_unless there is hard water to follow it up 
and perfect it. 

A Serious Fault—Terminating the 


Flow or Hot Pipe at too Low a Point 


in the Storage Tank or Cylinder.— 
This may be considered as the most 
‘common of all the faulty details to be 
found in the apparatus designed to 
Taking what 
is known as the tank system of appar- 
atus, in which the storage tank is at 
or near the top of the house, it must 
be assumed that most hot-water fitters 
fail to recognise the important duty the 
flow-pipe is intended to perform and that 
they look upon this pipe only as a means 
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of delivering hot water into the tank, and 
nothing else. The flow-pipe is certainly 
the one that carries the heated water from 
the boiler to the tank,.and as such it 
performs a necessary part; but this is 
not the only or the chief function of the 
pipe, there being one other, this being 
the one that is usually overlooked. 

There is an impression that the flow-pipe 
has to terminate in the tank some few 
inches up from the bottom to ensure 
getting a proper circulation. This idea 
is not correct, for a perfectly good circu- 
Jation can be had with the flow-pipe flush 
with the bottom of the tank. The real 
purpose that the high termination of the 
flow-pipe is intended to serve is to permit 
of the hottest water being drawn at the 
taps. 

When a hot tap is opened the flow- -pipe 
becomes a draw-off pipe, hot water coming 
down it from the storage tank. The 
storage tank is provided to store hot water 
for use when required, and the flow-pipe 
is the means or route by which the stored 


water travels down to a tap when it is 


opened. This is what appears to be so 
generally overlooked, for the flow-pipe 
is nearly always terminated too low. If 
the flow-pipe does not reach up to the 
top part of the tank then the top water 
cannot be drawn. Cold water enters the 
tank as fast as the hot taps withdraw it, 
consequently the tank is always full, and 
the top water is undisturbed if the flow-pipe 
does not reach up to it. The seriousness 
of this lies in the fact that the first water 
heated gathers up at the top of the tank, 
while at other times the hottest water is 
always at the top of the tank, yet the flow- 
pipe—the means of drawing the water— 
does not reach to the top of the tank. - 
It might be rightly said in very many 
cases that whenever the water is heated up 
the first half hour is devoted to heating 
water that cannot afterwards be drawn, 
while at later times in the day there is half 
a tankful of hot water—the best half— 
that cannot be had at the taps. 

Fig. 1 shows how the flow-pipe should 
terminate high in the tank. The solid 
lines show one way of doing this, while the 
dotted lines show alternative ways. Either 


. vertically, as shown by solid line. 


- 


one is as good as neha other, for all that has 


to be ensured is that the pipe terminates | 


-up where the hot water is, little or much, 

when there is any at all. It may be 
added that the common practice is to 
terminate this pipe about half-way up 
the tank, sometimes a little higher, often-- 
times lower; only very rarely does it 
reach high enough. 

Allowing the Cold Water to Mingle 
with the Hot.—Whenever hot water is 
drawn from a hot tap there is a simul- 
taneous inflow of cold water into the 
apparatus somewhere, and the engineer 


has to make his cold water connection | 
so that the inflowing cold water will not 


become mixed with sass hot. The cold 





Fig. 1.—Termination of Fig. ; 
Flow-pipe High in-the 


Tank 


water should le on the bottom of the 
~ tank, or form a stratum in the lower part, 
with the hot water resting above it, the 
two not mingling to more than a small 
extent. It is not possible to draw hot 
water without cold water coming in at 


the same time, neither can the two waters — 


be kept separate by plates or divisions 
in the tank. They have to rub shoulders, 
so to speak, in the same storage vessel, 
and it must be arranged that they do not 
mix. The best that can be done to 
prevent mixing is to cause the water to 


given to show what happens if this is 


of the house, but is over- loaded and made ~ 
‘incapable by too ea a ODE. tank. ee 


2,—Cold Water Enter- 
ing Tank Horizontally at 
the Bottom: Correct 


_ 


be delivered horizontally on the bottom — 


- of the tank, the illustration, Fig. 2, showing 
how this is effected. The cold supply 
pipe may enter the side of the tank, close 
te the bottom, as shown by dotted line, 
or it may enter the bottom of the tank, 


In this : 






























latter case the important detail—so often 4 
omitted—is to put a T-piece or elbow, | 
or some form of spreader, on to the cold 
connection, inside the tank, which will 
deliver the water horizontally. Fig. 3 is 


not done, the cold water when it enters | 
boring up and mixing with the hot. _ Thi SEs 
must be prevented. rae: <a 

Storage Tank too Late ae ‘so a 
many houses the hot-water supply is fs 
more or less a failure because the propor- 
tions of the boiler and the storage tank or 
cylinder are incorrect.. Not neequentle a 
a boiler may be suited for the requirements ; 


= ra 2) 


Fig. 3. ale Water Enters x. 
ing Tank nA eae B In 
correct 3S 


te 
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There has been some idea that a laree a 
tank ensures a large supply of hot water, 
inieor of which — x makes me ee 


usually comes later than j is expected or oy 
‘required. — 

It may be said that the average ‘howe - 
up to the old £50 rental (London value) — 
can have its wants met by a 25-gal 
storage tank ; up to £70 rental, 30 gals. 
larger houses, having one bathroom onl} 


both of Sinan may sorue ues Be used at 
once, the storage will have to be 50 to. 6 od 
gals.; in very large establishments, the: Sai 
last-mentioned oe may have to be. on 





_eylinders) ‘of too large a size in houses 

of the lesser rentals, and it is intended 
to show how these tanks may be reduced 
(to suit the boilers) at a quite trifling 
expense without disconnecting them. 
- The following brief table gives the 
maximum capacities of tanks or cylinders 
— results with. 





Tank or Cylinder 








Fire =e 
Width BoMera Snare ~~ Capacity — 
Sree Beare Arch-fiue block | 20 to 23 gals. 
9 in. ~ Boot | 28 or 30 gals, 
10 in, A.F.B. 25. gals. 
E 10 in. Boot Fe els 
ited 6 Dak 8 6 Od A.F.B. 30 or 32. gals. 
11 in. ~ Boot 38 or 40 gals. 
i tr ae, oS 


If the proportions of boiler to tank 
“differ to the above the question arises 
whether the boiler power requires increas- 


- ing (by substituting a boot boiler for the 


"square boiler) or whether the storage 
--eapacity should be decreased. As too 
~ large a storage is a common fault it fre- 
- quently happens that it ay: be decreased 
_ with advantage and Fig. 4 shows how 

this can be done. 

~The illustration shows a ey eater but 

the principle applies in exactly the same 
way to a square tank, and all that has to 





_ Fig. 4. _Workive Capacity of Storage Cylinder 
Reduced by Lengthening Return Pipe 


be done is to raise the termination of the 
return pipe. Wherever the return pipe 
terminates in a tank or cylinder is equi- 
valent to being the bottom of the tank (or 
cylinder). Tf, for instance, a _50- gal. 
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reduced to 25 gal., 
which boilers of certain sizes give best — 


cylinder has its return pipe terminate half 


way up it, the actual working capacity of 
It will be 


that cylinder will be 25 gals. 
in effect a 25-gal. cylinder, although 
by measurement it is of 50-gal. size. 
Fig. 4 is intended to show a 40 gal. 
the return being 
carried up three- cighths its height from 
the bottom. The part above the end of 


the return will be active, the part below — 


inactive. The latter may be considered 
as part of the cold supply, for it will act 
as such and have no ill effect on, or in 
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any way prejudice, the active part above. 


It will be understood that thé alteration 


consists in adding a piece on to the existing 
inside the tank or ~ 
If the return is connected to. | 


return connection, 
eylinder. 
the one side of the vessel then an elbow and 
short stand-pipe is necessary, aS shown. 
It the return is connected to the bottom 
plate, a stand-pipe only is necessary... _ 


REPAIRING HOLES IN 
HOT-WATER CYLINDERS 


Practically the only way in which a 


- galvanised-iron hot-water tank or cylinder 


6eé 


wears out’ is by the formation of rust 


holes, these starting as rust spots which 


presently leak. ‘The words “ wears out.”’ 


are distinguished with inverted commas 

because this trouble so often appears with 
comparatively new tanks or cylinders— 
more with cylinders than with tanks—_ 


and it is found that the rest of the plate 
is almost or quite like new. It is almost 


_ always the bottom plate that suffers, and 


the occurrence is so common and so gener- 
ally recognised that makers now give prices 
for cylinders with the bottom plates 
thicker than the sides, or with the bottom 


plates coated internally with a special 
The writer has found that — 


composition. 
a little portland cement floated in is as 
good a preventive as anything. 


When a leaky spot appears in the © 


bottom plate of a cylinder, it is considered 


_ difficult of repair because soldering on an 


under surface is not easy, and may require 


the cylinder to be taken down. The 


method of repair adopted by the writer 
can be put into practice by any amateur 
in a few minutes if the materials are ready. 


\ 
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A bolt of about 5% in. thickness, 1 in. 
long, screwed nearly its whole length and 
having a T or cross-head, as Fig. 5, is 
required. On it must be an iron washer 
of 1 in. diameter with centre hole no 
larger than the bolt, and a nut. Red-and 
white-lead putty with hemp is used as 
packing material. 

When the cylinder has been emptied of 
water, a bradawl, or the tang of a file, is 
pushed through the rust spot, which will 
be found to be a weak, soft place, and then 
the hole is enlarged by filing until it is a 
slot (see Fig. 6) which will allow the head 
of the bolt to pass through. The bolt 
head is then put through and given a 
quarter turn, which will bring the head 
crossways to the hole. The washer, 


~~ coated with the packing material, is then 


- slipped up the boit to cover the hole, and 
this is followed by the nut to tighten it. 
. This makes. a sound repair, but there is 
one difficulty if something is not done to 
obviate it. As the nut is being screwed . 
up, something is required to indicate 
whether the bolt itself is being turned 
round, for if it should turn, the cross- 
head ‘may not le properly.across the 
slotted hole. 
a notch across the other end, the tail, of 
the bolt, so that by keeping an eye on 
this notch while the nut is being screwed 
up it will be seen if the head is remaining 





Fig. 5.—Washer and 
Nut on T-headed Bolt 


in Hot-water Cylinder 
‘in position. The nut ought to run up 
rather easily on this account. : 


WHEN THE SIDE BOILER OF THE RANGE 
GIVES COLD INSTEAD OF HOT WATER) 
- There are, of course, hundreds of thou- 
sands of houses which do not have a hot- 
water apparatus heated by a back (high- 
pressure or bath) boiler in the range ; the 


Fig. 6.—Hole Made © 
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A simple indicator is to file — 


- disturbing the hot water at the top. 
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range has an oven one side of the fire and —_ 
a boiler at the other. The boiler is called 
a low-pressure one, because it has a loose 
lid ; and it is common practice for it to 
be automatically supplied with water by 
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_ Fig. 7.—Side Boiler 
! Fault. 


a feed cistern (with ball valve) placed at 
the side or near by. a 

With all these boilers the tap, at the — 
front, is near the bottom, while the cold 
supply or feed pipe is connected closé to — 
the bottom also; and it is only natural 
that, as water is drawn out of the tap, 
fresh cold, water flows into it, and this 
cold water passes from hole to, hole «~~ 
across the bottom of the boiler, scarcely 


It is a fact that with thousands of these 
boilers it is not possible to draw one-half, 
or in some cases much more than one- 
fourth, of the hot water in them, unless 
the cold water is prevented from flowing 
in while drawing out the hot water, 

‘With boilers of this kind, when auto- — 
matically fed with cold water, the tap 
ought to be up near the top of the boiler. — 
Its being located near the bottom is simply 
the result of following the style introduced 
by the earlier type of boiler, which was 
not. self-supplied and which was not 
always full of water. . oe 

The remedy is to put an elbow and — 
stand-pipe on to the tap, inside the boiler, 
as indicated in Fig. 7. It will be seen ~ 
that this provides for drawing the top Ss 
water, the hottest and best water, and _ 
all there is of it. An occasional difficulty 
lies in the fact that some taps are %in., 
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' whereas 8-in. elbows and_pipe are not 
made. In such a case, the back-nut of 
the tap can possibly be taken off and 
soldered on to a #-in. elbow and then 
replaced. 


CLEANING RANGE BOILERS , 

The quantity of lime that-may accumu- 
late in the bath boiler of a kitchen range 
in a moderately-hard-water district de- 
pends on how often the water is changed 
(that is to say, how much is used), and the 
kind of fire that is kept. On this account 
adjoining houses. using the same water 
may have a quite different deposit of lime 
in their boilers. The best plan is to clean 
the boiler the first time in six months ; 
its condition then will indicate how often 
it should be cleaned. | 
ae be allowed to become more than 
4 in. thick. 
~ . The cleaning is done as fellows First 
shut off the cold supply to the cylinder, 
either by closing the stop valve (if there 
is one) or by plugging the end of the pipe 
Ein the house cistern (a preomy handle 


enamel. 
varnish remover obtainable at a decor- 
-ators’ supply depot ; (2) a mixture of half 
a bucketful of freshly- slaked limewash, 
1 lb. to 14 Ib. of washing soda, and a 
handful — of rocke ammonia rubbed on 
with a fibre brush and allowed to stay 
until the enamel is soft, repeating the 
application if necessary ; (3) with a blow- 
lamp ; or (4) by tapping with a small ham- 
‘mer, in any case soaking afterwards and 
freeing from grit. Should the enamel be 
in good condition it may suffice for some 
_ jobs simply -to clean it down with hot 

strong soda water to remove all traces of 


grease, afterwards thoroughly rinsing in 


clean water ; but the best results will not 
be obtained in this way. The metal 
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Lime should 
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usually serves this purpose). Now loosen 
the plug of the emptying pipe which comes 
from the boiler and run out the water. 

Having emptied the apparatus remove 
the nuts or screws which secure the lid 
of the boiler and, when the boiler is open, 
commence removing the lime. There may 
be some lime lying loose, but what it is” 
important to remove is the hard deposit. 
encrusted on the plate, particularly around 
the arch at the front. This is where the 
deposit is thickest, and where the boiler 
can the soonest be injured by the existence 
of the deposit. A chisel will be needed to 
loosen the hard deposit. 

When the hand is inserted be careful 
that the rough inner edge of the manhole 
does not cut the wrist, which should be 
protected. When the cleaning is finished, 
the lid must be replaced and the water 
turned on. The emptying plug must be 
secured before the water comes in; or, 
better, take the opportunity to put a 
loose-keyed cock there.. A rubber ring is 
the simplest thing to use for re-jointing 
the manhole lid. 


~ 


Re-enamelling a Bath 


Tur first essential is to remove the old 
Effect this with (1) a paint or 


having been laid bare can be coated with | 


-a high-quality bath enamel, the makers 


of which also sell a flat undercoating, two 
or three coats of which may be required - 
to build up a really good surface, finishing 
with a flowing coat of the glossy enamel. 
Or, instead, mix one part of boiled oil 
with four parts of turpentine, and apply to 
the bath. Allow a day to dry, and then 
give two coats of paint made by mixing 
sper race 3 lb. of zinc white paint in paste, 

+ pint of pale gold size, and + pint of pale 
copal varnish, ‘all these being thoroughly 
well stirred, and thinned down as may 
be required with the best American 
turpentine. This dries hard with a good 
gloss and resists hot water. At least two 
days should be allowed between the appli. 
cation of the coats. 


A coucn forming part of a rather cheap . 


‘suite is shown by Fig. 1. The seat had 


been covered with old newspapers and a_ 
piece of cretonne tacked over, and the — 
bottom was fixed per in away, with 


leather belting (see Fig. 2). Such attempts: 


at repairing are of very 
little use. There is a 
considerable amount of 
work in repairing this — 
couch, but not so much 

_ that the home handyman 
need be afraid to tackle 

~ it.- It must be under- 
stood that it is not going” 

_ to be a first-class piece | 
~ of work, but it will be 
- quite as goodeas it need 
be. Whilst lying in the 
igus shown by Fig. 2, 
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the straps ‘and wobbing: are stripped off 
(see Fig. 3) 3 and the springs are cut from 
‘the canvas. The couch is then stood 
up for stripping off the stuffing of the — 
seat, beginning ~ under the scroll head 
(see Fig. ») se untacking the leather 
cloth cover and the 
spring canvas. When the 
‘untacking is complete, 
the whole lot is lifted 
-earefully away to avoid 
making a mess. Fig. 
shows the. couch wit. 
the seat sipped me: 
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baie put eapireise in 
2 228 pairs. Fig. 6 shows 
work starting on the 
- fourth web.. The cross- 
webs are also put on in~ 
— pairs, as in Fig. 7, which 
shows the stretching of 
; the first of the last pair 
- put on. In doing this 
ss es it is usual to pull 
out the centre of the 
piece of web and work — 
from both ends. Next 
its legs adl the twelve ; Fig. 3.—Straps and Webbing Stripped from Couch 
Springs placed in posi- 
= tion in six -pairs (sée,-— <=. - 
Fig. 8), the bottom coils | Se 
: eee 14 in. from — 
the front rail and the 
back row about 3 in. 
~ from the back rail. Then’ 
they are stitched. <A 
_ piece of strong canvas is 
: now cut the same size 
as the old spring canvas 
- and tacked on in the 
same way (as indicated 
_ by the tack marks), first 
to the back rail and 
pulled over to the front, 
then to the foot end and 
- the head rail. The springs 
are then worked into 
- position and stitched as 
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stuffed and stitched 
“roll,” the front is found 
to require renewing, but 
the. foot end is fairly 
sound, so to save trouble 
it is cut off and tacked ; 
in place as before. -As 
seen by the worn-out 
part, a new piece of can- 
vas is required long 
enough to reach from the 
foot leg and pull out at 
the head rail, by 1 ft. 
wide. It is stitched to 
the spring canvas as the 
old one was, It is now 

gq the purpose to form a 
See stuffed stitched ‘ roll,” 


2 | os following out the portion 
Ete. by Fig. 9. | eet Fig. * Covering. ouch at the foot. ‘To do this, 
Be EOP Spe ep the : . the first thing is to put 


pee Sse gee ; loops of string on the 
top side of the wood rail, 
fixed with tacks in the 
manner shown at A in 
; Fig. 10, to pack the 
_— stuffing under as shown 
| at B. In this case the 
stuffing was of wood fibre 
for the stitched edge, but 
new material is used in- 
stead of the old. It is 
packed under the loops 
in a Close, firm and even 
roll, then more stuffing 
is put behind it, and the 
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- --.  RE-UPHOLSTERING A COUCH 957 
“new strip of-canvas c is drawn ever and When this is done the couch is ready’ 


_ the edge doubled in a little and tacked for the “second stuffing,” See Fig. 12. 
_ along the wood rail. The foot-end cf the Fig. 13 shows an under view of the couch 
- canvas is stitched; and 
- pulled through at the ~--= : = aes 
head and tacked. . — ae 2 
r At this stage it isa. 
_ moderately firm-stuffed 4 
- edge, but too round and = & 
_ full; soit requires stitch- 
_ ing as shown by Fig. 11. 
- For this an upholsterer’s 
 8-in. needle is used and 
stitching twine. The 
- stitching is done as 
- shown, the forepoint of 
+ the needle being thrust: -.=-=,— 
Prin at, D, coming outsat. ae | 
- £, then the back point — Fig, 12.— Work Ready for Second Stuthing 
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Figs. 10 and 11.—Forming Stuffed and Stitched Roll 





at this stage. The second - 
stuffing is of “rag flock,” 
and requirés to be beaten 
and teased out. This is 
the point at which the . 
amateur worker is likely 
to go wrong, as some 
judgment is required to 
get it back evenly. A 
- simple method is to make 
three chalk marks across 
Pe eh ee ee | the canvas, dividing the 
ee ee es - ~geat into four equal parts. 
es | Fig. 13.—Under View of Couch Bottom - Next, divide the stuffing 
<a : | into four equal parts. 
is thrust in at fF and out at G; the cord The foot’ portion is taken first and beaten 
is twined round the needle, and it is out with the edge of a lath (about 3 ft. 
drawn out, pulling the stitch tight to long and 2 in. wide and } in. thick) in 
E form a “roll” nearly 1 in. in diameter. | such a manner. as to chop it up. This 
a ae | 
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‘will beat out the 


“oe a 


dust and make the 
material soft, so that it will not require 
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Fig. 14. - Originally, the ‘studs were put ) 
about 4 in. apart, but this time they are 4 


put less than 2 in. apart, 


4 
9 


improvement. 


the couch. 








much teasing. It is then replaced in its 
particular position. When the stuffing is 
all on, the old leather cloth cover is laid 
on the new, which is cut the same, but 
allowing a couple of inches over at the 
back and end edges to pull it ; then it is 


Fig. 14.—Couch Re-upholstered in Leather Cloth 


placed over the flock and tacked first 


along the front edge. The tacks need not 
be driven home until the cover is found 
to be on correctly all over. The back 
edge is next tacked, pressing down the 
stuffing and drawing the cover as tight 
as possible; then the foot end, and, 
finally, the head. It is now well pressed 
down, and the hands should 
be drawn over it from end 
to end and across; after 
which it may be found. 
necessary to pull out the 
tacks a few at-a time to 
draw the cover down tighter 
and make the shape more 
even. 

The couch head and 
stuffed back rail have worn 
shabby, so the covers are 
taken off, new ones cut, 
and put on in the same 
way ; the same applies to 
the covers at the back and 
under the scroll head. The 
surplus edges of the covers 
are then trimmed off with a knife and 
finished with banding and studs as in 


OFA LOOSE-CUSHION® 
COUCH. 


Fig. 15 is ‘of an. old- 
fashioned type, of which 


“<3 “there are 


made to last a long time. 


veneered, and the workmanship is good. — 


-RE- WEBBING BOTTOM — s: 


which is a considerable : 


A cover of canvas put. 
over the webbed bottom. x 
underneath completes 


a 


3 


The couch shown by 3 
still many | 
about, because they were : 


af Fe Fig. 16, the frame is of mahogany, the — 
front serpentine- -shaped rail being cross- — 


z 


It is upholstered in hair-seating which E 


also is a very durable material, but now 
out of fashion. 


expensive to replace, so that the leather- — 


5” 


When hair-seating be- _ 
comes worn it gets very prickly, and the a 
dust penetrates it easily; it is rather 


‘ 
* 
; 


cloth fabrics have superseded it to a — 


large extent: Economy is shown-in this — 
couch by the stuffing being of . white | 
cotton flock. It is the first time the 
couch has needed repair for thirty years, 


Fig. 15.—Loose-cushion Couch 


and the broken-down webbed bottom can 
be repaired at home in a couple of pou a 


. 

. 

3 
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- & coach-screw through 
the back seat rail. 


begun from that end, ; : = 


i. 


‘RE-UPHOLSTERING 


First, the outside cover 
under the scroll head is 
untacked, except on the 
top edge ; also the back 
is untacked to 
allow of taking out the 
screws that hold the 
back. The narrow end 
of the back is held by 


The 
carved ornament on the 
foot end is made to lift | 
off. - The re-webbing is | 


Se ek Me aa ke eastcais 4e Chessman ci \4 
, : , xO ea ¥ 


stretching and tacking 


to the rail under the 
a { Sai8 


goer ene tee 
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-geroll head tifa: webs lengthwise ; then 


the cross webbing is tacked on, working 
3 from. the front to the back ; 


see: Hig..17, 


- 


Ebonising 


Tue following is given as a good process 


for converting oak wood to artificial ebony : 
The blocks of wood are immersed for 


_ forty-eight hours in a warm saturated 


solution of alum, and sprinkled several 
times with a decoction of logwood. 
Smaller pieces may also be steeped for a 


_. certain length of time in the decoction, 
_ which is prepared in the following manner : 
One part of logwood of best quality is 


boiled with 10 parts of water ; it is then 


filtered through Jinen; and the liquid 


shag “> ar ay Nea ES See a ey ae i 
ae 7 Ea 
Nee ae T ‘ ea cy 


~. Fig. 16.—Couch Requiring Re-webbing 





Fig. Ve: Webbed Bottom of Couch 
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which shows the outside 
head cover pinned up out 
of the way for working. 
A cover of strong black 
_ linen is put over the web- 
‘ bing, the selvedge being 
turned over about $ in. 
on the back side of the 
back rail. It is stretched 
ever and fixed with 3-in. 
tacks 4in. from the front 
edge of the front and foot 
rail, then stretched and 
tacked to the rail under 
the head. The tacked 
front edge is covered with 
black gimp. The back and loose cushion . 
are next replaced, to give the result 
shown in Fig. 15 on the preceding page. 





Oak Wood 


evaporated at low temperature until its 
volume is reduced by one half. To every 
quart of this bath is added 10 to 15 drops 
of a saturated solution of soluble indigo 
entirely neutral in reaction. After having 
watered the blocks several times with this - 
solution, the wood is rubbed with a 
saturated and filtered solution of verdigris 
in warm concentrated acetic acid, and 
this operation repeated until a dark colour 
of the desired intensity is obtained. Oak 
wood thus dyed looks like real ebony. 





Making a Woodworker's 
Bench 


























Tue importance of a rigid, well-made 6 hoe ‘The height i is iia portaeal 
bench cannot be too greatly emphasised. (as drawn, it is 2 ft. 6 in.), and naturally — ee 
When it is to be used only occasionally, depends on the height: of the workman, 
and there is no regular workshop in which but it should be remembered that for _ 
to keep it set up, the reader’s preference planing and similar- operations~ a good — <2 
will probably fall upon a portable bench reach over the work is convenient. ‘3 
ag the one shown PRIS The wood _ used 
by Fig. 3, p. 2, of : OPES gears -may be red deal, 
the present volume, but at least the i 
and here described. first board of the— 

The elevations top, and the vice . 
(see Figs. 3 and 4) _cheek, should be of - 
show a good bench hardwood, such | 
that is portable yet beech or birch. 
quite rigid when in The legs are of 
use, and very easily 3-in. stuff ; having 
erected or taken been “planed up 
apart in a space of square and true; 
about five minutes. they should be mor- 
As shown by the _tised as. shown in 
reproduced photo-. Fig. 7. Each pair i 
graphs (Figs. 2 ~ eonnected together 
and 14), the legs with rails, the top 
are made in pairs - in 


one being 31 in. 
connected- at the wide by 2 in. thick,” 


bottom by tworails. | Fig. 1.—Screw and Cheek Detached from Bench ~ and the bottom one 
The top (Fig. 6) is © * 8 in. wide by 2 i 
in one piece, with clamping bars across thiek ; and after gluing up and wedging 
for the legs to fit between, and the vice the bottom rail, they should be furtk 
and peg board are also separate pieces, strengthened with a dowel pin or screy 
placed in position after the’ other parts through each joint. All the joints m 
have been assembled. — _be good fits to ensure Sigiditgs™ The t wo. 
The dimensions of the bench as given pairs of legs are now mortised at the front 
are, of course, only suggestive, and may be and back to receive the movable r, 
varied to suit special requirements, but — each mortise being 3} in. long, and 7 
the general proportions here given should from the bottom, on <be = ute: of : 
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leg, and 22 in. 
long and 7% in. 
from the bottom 
of the: inside of 
the leg. This 
mortise allows 
the rail when in 
position to be 
held firm with a 
wedge, as shown . 
in section by 
‘Fig. 8. The front 
and back rails 
are finished to 
22? in. wide by 
14 in. thick, and 
a bare-faced 
tenon (having a 
shoulder on one 
side only) 54 in. 


long should be 
worked on both 
~ ends of each; 


they should then 
be cut to fit the mortise in the leg, as 
shown in Fig. 8. es 

The top of the bench is 1 ft. 94 in. wide, 
and is made up of three boards grooved 
and tongued together, with three 5-in. 
clamping pieces screwed underneath, as 
shown in Fig. 6, so that they fit tight 
against the outside of the legs. Further 
to hold the legs in position, four small 


blocks should be fixed on the inside of: 


the legs. ‘The bench cheek is formed out 
of a 6-in. by 1-in, board, and is fixed to 


4° 4° — 








Fig. 2.—Complete Framework of Bench, with Top and Screw Removed 


the edge of the top with stout screws, the 
holes being previously countersunk. 

The bench screw is the part that 
requires the most careful fitting. The 
screw should be purchased complete with 
handle and a hardwood block or nut. 
The block needs to be cut to the shape 
shown by Fig. 12, and is then fitted to 
the top of the leg with two coach screws 
(see Fig. 14) ; the 4-in. tenon in the block 
is intended to fit in a slot cut on the under- 
side of the bench top to ensure rigidity. A 
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Figs. 3 and 4.—Front and End Elevations of Bench. 
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Fig. 5.— 
Fitting 
Peg Board 
to Rail 
and. 
Cheek of 
Bench 
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_ Raising Stop Runner 
by Means of into Vice 
Cam 











Cheek 


Fig. 14.—Legs with Screw Block and 
Runner Attached 
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Fig, 1).—Fixing Screw to Fig, 12,— 
Cheek of Vice | Screw Block 
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pth: PREPARING SPECIAL PAPERS 


hole should next be cut in the bench cheek, 
to correspond with that in the block ; and: 
in order to form the vice cheek, plane up. 
and shape a 14-in. board to 1 ft. 10 in. 
long by 8 in. aide as in Figs. | and 3. 
- After cutting a hole for the screw, place 
the screw in position so that the groove 
-in the shank a (Fig. 11) is in the centre 
_ of the cheek, and next cut a block B to 
fill the space. For holding the screw 
in the vice cheek and yet to allow of its 
revolving freely, a ‘piece of hardwood 
shaped as at © is inserted in a mortise D 
made in the side of the cheek. ‘The runner 


is 24 in. wide by 1 in. thick, and should... 
be tenoned into the lower end of the cheek, 


as in Fig. 10. The guide box for the 


runner is clearly shown in Fig. 2, and — 


should be fixed to the legs after the 
screw has been fixed in position on the 
~ bench: 

The peg board, shown clearly in Fig. 3, 
is adjustable, and is of great convenience 
in jointing and planing long boards, as 
the peg may be inserted at a suitable 
length and height, and will bear a large 
amount of the weight of the work, and 
thus lessen the leverage on the jaws of 
the vice. It is 5 in. wide and ? in. thick, 
and is made to run in grooves cut in the 
top edge of the front rail and the under 
edge of the bench cheek (see Fig. 5). So 
that the board may be easily placed in 
position after the bench has been put 


together, a smali piece is taken out at™ 


the end of the groove in the cheek, as 
indicated at A. 


~ distance from the centwre. 


a 
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The bench stop should be of close- 


- grained hardwood, 8 in. long by 14 in. 


wide by 14 in. thick, and the method of 
raising it above the bench top is by 
means of the cam A (Fig. 9). By gently 
turning it round clockwise, the stop is 
gradually raised above the surface of the 
bench. ‘The cam is fixed to the inside of 
the front leg, by means of a screw, which 
should be driven in just enough to enable 
the cam to work easily, a metal washer 
being inserted between the cam and the 
legs... The stop should work easily in the 
mortise made in the bench top, and in 
order to keep it in a vertical position it 
is held loosely in a metal staple B, which 
could be made from a piece of sheet metal 
or thick wire. The cam needs to be shaped 
in such a way that the outside curve 
gradually and uniformly increases its 
To set out the 
shape of the cam proceed as follows : 

From a centre draw sixteen radiating and 
equidistant lines, and letter each line 
from A to P (see Fig. 13). On line A mark 
off sixteen divisions from the centre, say 
7s in. apart, and number each division. 
Now starting with the line B mark off one 


division on this, and two divisions on ©, - 


three divisions on D, ‘four divisions on E. 
and so on until the sixteenth division is 
reached on A. Now through these marks 
the exact curve can be drawn, the centre 


being the point through which passes the 


serew on which the cam turns. A knob- 
screwed in as shown forms a handle for — 


turning the cam. 


Preparing Special Papers 


No attempt will be made in this article 
to tell the homeworker how to make 
paper, but there are many special kinds 
of paper which may be prepared easily 
at home if the worker -has one or other 
of the ordinary makes to start with. 
Tracing Paper.—A much advocated 


method of making tracing paper is to coat 
a suitably thin and semi-matt surfaced 
paper with thin dammar varnish and 
allow to dry, but while this answers very. 
well, the paper is apt to become very 
tacky when the warm hand is laid upon it, 
and it soon becomes very brittle. Dammar 
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is used largely for the production of cheap 
commercial papers, but pale poppy-oil 
varnish is mixed with it, and the paper, 
after treatment, is sprinkled over with 


very fine pine sawdust, which is removed | 


at once by aid of a brush. ‘This treatment 
removes the superfluous varnish or oil, 
’ which otherwise would form a crust. The 
formula for the mixture is: Powdered 
gum dammar, 420 gr. ; turpentine, 5 oz. ; 
poppy-oil varnish, 34 oz. 

By far the simplest plan, and one speci: 
ally suitable for home use, is to treat the 
paper with a varnish “made with equal 
parts of canada’ balsam and oil of turpen- 
tine made warm. If the paper is very thin, 
less balsam will serve ; 
for example, 1 oz. of balsam in a } pt. 
of turpentine will answer. Another plan 
is to rub paper with a mixture of nut oil 
and turpentine in® equal parts, imme- 


diately drying by applying dried wheat. 
These. 


flour and hanging up for 24 hours. 
papers serve for pencil work, but if re- 
quired for fine work with ink or water 
colours, they should be washed over after 


drying with a weak solution of oxgall, 


and again dried. 

The famous Esslinger formula for trac- 
ing papers is: Bleached shellac, 3 parts ; 
_ mastic, 1 part; pure alcohol, 20 parts. 
‘The sheets of paper are coated with the 
clarified solution, and hung up to dry 
until the paper has lost all its moisture 
and tackiness.. 
by colourists, but the colours. must be 
- mixed with alcohol and not water. 

Temporarily Transparent Paper.— 
All good tracing papers remain translucent, 
but a paper temporarily transparent is 
sometimes useful. Such a paper may be 


made by passing over it a sponge dipped — 


in petroleum, and squeezed out again. 
The paper becomes transparent at once, 
and can be used for copying without delay, 
provided the amount of oil was so small 
that the paper appears to dry within a 
few minutes. One application will serve 
for thin paper, but if thick papers are used, 
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for tissue paper, — 


This paper is largely used. 


‘the ink. 


“both: sides may have to be: treated. 
Petroleum being a volatile liquid the | 


treated paper loses its transparency in a 
few weeks if exposed to the air. _ 
Fireproof Paper.—Paper dried after 


soaking in a solution of borax, phosphate 


of soda, sal-ammoniac or chloride of zinc 


will not flare when placed in contact with 
About 1 oz. of one of the salts dis- 
solved in from 10 oz. to 20 oz. (4 pt. to — 
1 pt.) of water will serve, but some papers 
may require a saturated solution, made | 
by adding the chemical to the water until — 


fire. 


the latter refuses to dissolve any more. 
The same solutions will also serve for 
wood, and cotton and linen fabrics. 


Waterproof Paper.—Paper may be 
_ made water- and grease-proof by dipping. 
in a saturated solution of borax in which — 


shellac has been dissolved by gentle heat. 
The borax is added to warm water until 
the liquid will dissolve no more and from 
1 to 3 oz. of shellac added to each pint of 
solution. 
such paper is as follows : 


as little warm water as possible ; 


4 pt. of warm water. 
are then mixed while warm, or the whole 


warmed up afterwards; and the paper — 
dipped 1 in the mixture and hung over a 


string in a warm room todry. This paper 


is very useful for packages expos to the = 


See, 


’ Ink Eradicator ‘Paper.—This i is a use- 
ful paper for office use, as it is a blotting- . 
paper which causes blots to disappear — 
more or less according to the nature of © 
It acts best with inks containing | 


iron, but will not eliminate aniline inks. 


One part of oxalic acid is dissolved in- ” 
4 parts of hot water, and ordinary blotting-. 
paper soaked therein and dried.. The — 
freshly made blot is -blotted with this 
but if the blot has dried, the ink — 
must be thoroughly wetted before the 


paper ; 


paper will do its work. 





A commercial method of making 
Six oz. of alum” 
and 1 oz. of white soap are dissolved in *~ 
another 
solution is then made by dissolving 2 oz. 
| a gum arabic and 2 oz. of glue in about 
These two solutions — 
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BE becca. badly eincked: or fallen plier 
_ work in ceilings or on walls is both un- 


sightly and a source of inconvenience 
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2 - plaster, 
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and tie the sleeves 


_ to reach the ceiling 
. and remove with 


Caused in a variety of ways— 
in the moving of tall heavy furniture, by 
water leakage, etc.—the damaged surface 
~ spoils the appearance of any room, but 
is by no means difficult to repair. 


\ 


~. 


~~ 


ered laths. The laths are cut to wherever 
they are found to be scund by means 


of an old chisel and mallet, taking care 


Fig. 1 is a photograph of a hole in a 


ceiling to be repaired. Both laths and 


age are broken, this being the result 


got an accident in which a householder, 
while placing some boxes in the roof 
i of a house, 
__ stepped on the plas- 
ter - work, his heel 
- passing through the 
ceiling. The first 
thing” to do is to ee 
clear up tthe fallen 
etc.,°-and 
» then to spread:_a #4. 
_ large ‘sheet on the - 252 
- floor under the hole. — 
~ Put on an old coat 





around the wrist ; 
get. a pair of steps 


nthe. hands and. ~ 
‘a trowel all loose, 

cracked, or un- 

sound portions: of 
-. the plastering, to- _ 
oe with all the — 
broken or splint- — 








Fig ole ina Plastered Ceiling 
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to sever them at the centres of the 
under-sides of the floor joists, so that new 
laths may be firmly attached. Upon the 
thoroughness with’ which the defective 
work is removed depends very largely 
the success of the job. The defective 
portions show very clearly in Fig. 1. 


_ The hole should be brushed on the edges 
and the debris — 


‘to remove dust,. etc., 

should be taken completely away. 

. .Tools, etc.—The 
tools, etc., required — 
will be as follow: A 
trowel, pail, brush, 
mortar-board,: 

_ straightedgeorrule, — 
float, and hawk. 
The first three are 
to ,.be found about 
the house ; the mor- 
-tar- board consists 
of any convenient 
piece of battened 
‘wood, say 18 in. 
square; the rule 
is 2 ft. 6 in. long 
and 4 in. wide, 

_ planed true on the 
edges ; the float (see ~ 
Fig. 2) is a piece of 
selected wood, 12in. 
Jong and 43 in. 
wide, planed true 
and smooth op 


nace 


} 





os 22 —>| 


Fig. 3.—Hawk, or Hand Mortar-Board 















(Ez Ze 
PVA 









‘to Joists, Showing 
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Fig. 5.—Laths Nailed | —_ 
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REPAIRING PLASTERING 


- the under-surface and eroaiied with a 


/ 


"of stuff a 7 in. long, 2 


shaped handle screwed on; the handle 
is easily made from a straight-grained 
piece of hardwood, 1 in. thick, to the 
dimensions given in Fig. 2, or it may 
consist of the handle removed from 
a discarded blacklead polishing brush. 
A little extra time given to the making 
of this and other tools is very well 
spent, as they will be found continually 
useful. for odd jobs about the house. 
The hawk is really a hand mortar- 
board. This, again, need not be pur- 
chased, but can be made according to 
Fig. 3; it Lone of a top board c about 
Sin. square and ? 
side of which is strongly screwed a piece 
4 in. wide, and $ in. 


thick, to prevent the top. warping ‘and 


twisting. The handle B is a 34-in. length 
of 1#-in. by 1#-in. stuff, winded on the 


f Raven. the batten A being cut to receive 


it. The method of fixing the handle to 


_ the topisshownin Fig.4. The hole for the 


13-in. screw is cut deeply into the top 


_ and then the screw is countersunk, the 
hole’ being filled with a wooden plug 
_ which prevents the mortar being stained 


by the rust which ultimately forms on 


the screw-head. An alternative form of 
handle could easily be made from a 


34-in. length of broom handle. A well- 


worn good-quality distemper brush will 


be found useful. : 
‘The Lathing:—First it is necessary to 


~ make good the broken lathing. Split or 


-yiven-laths of the size termed “lath and 


_a half” are the best for repair work ; 
- they are about } in. thick, and are obtain- 
- able from builders’ merchants and timber 
yards in varying lengths, 2 ft. 6 in. being 


- economical in use. 


Bn es 


venient 


Laths are secured to 
the under-side of the joists by stout 
galvanised-iron nails and are butt-jointed 
to each other. 
ing them in position. They are placed 
2 in. apart, this forming the proper key 
for the plaster. This diagram shows, 
also, how the joints in the length of the 
laths are “‘ broken” as often as is con- 
(see A), thus avoiding a con- 
tinuous line of joints along the under-side 
of one joist. Do not forget to nail the 


in. thick, to the under- 


; 
af 


meet 
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loose ends of existing laths (see Fig. 8). 


~The amateur will find it wise to pro- 


Fig. 5 is a diagram show- ' 


tect the surrounding work from serious’ 
soiling by water splashing, ete:, by 
covering up the remaining portion of the 
ceiling with newspapers attached by 
means of small drawing-pins. 

Plastering is either three-layer work or 
two-layer work, known respectively. as 
‘plaster, float, and set,’ and “ plaster 
and set.” Fig. 1 shows that the work is 
executed in the former way, but repair 





Fig. ST atts Nailed t to cutters Ready to 
Receive First Coat 


jobs are nena Gated Gat by the latter - 
method, the floating and setting coat 
being combined in one operation. 

Fig. 9 shows the plaster or first coat 
finished to the hole. First the hole is 
wetted around the edges and on the 
laths. This is done with a brush dipped 
in a pail of water, and then by quick, 
sharp movements of the wrist the water. 
is thrown from it. - This coat is composed 
of Sirapite plaster and sand in the pro-_ 
portion of 1 of plaster to 3 of sand. The 
former can be bought cheaply from many 
builders’ merchants. A little clean cow- 
hair beaten out and mixed with this coat — 
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will bind it together effectively, and 1s 
advised. The stuff is thoroughly mixed 
up on the mortar-board, transferred with 
the trowel to the hawk, and then applied 
to the laths with the float. The left hand 
follows the right with the hawk to catch 
the portions of plaster which fall. Test 
the coat to see that there is not too much 
in the centre to prevent the finishing 
coat being put on with the straightedge 
both across and diagonally of the hole. 
The first layer should finish within ,%, in. 
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Fig. 9.—The First Coat Scratched to Receive . 


Finishing Coat 


of the finished surface. As will be seen 
in Fig. 9 the first coat is. scratched over to 
form a key for the second one. For 
doing the scratching, three laths are 
roughly pointed and nailed across one 
another as shown in Fig. 6. The first 
coat should be allowed a day or two to 
set before applying the finishing layer. 
The finishing coat is composed of 
plaster of Paris, obtainable at oil-shops in 
packets for a few pence. It is mixed on 
a perfectly clean mortar-board, trans- 
ferred with the trowel to the hawk, and 
then applied to the hole with the float. 
It should be made up in small quantities, 
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as it sets very quickly. When the 
surface has been floated fairly true it 
should be tested again and again with 
the straightedge, this bemg drawn across 
it to bring all places level and correct. 
In the case of old ceilings the irregularity 
of the remaining portions prevents the 
use of a long straightedge or rule, and 


_a shorter one should then be employed. 
~The 


float is caused to make curved 
The plaster should now be 
Of course 


strokes. 
allowed to dry thoroughly. 





Fig. 10.—Scraping Joints in a Brick Wall 
with “* Dog” 


the whole of the ceiling should be whitened — - 


afterwards, but quite a satisfactory job 


ean be obtained by sticking a piece of © 


white lining paper over the repair, well 
thinning down the edges of the paper 
so as to cast the least possible amount 
of shadow ; or the repair may be touched 
up with a little whitewash. 

In the case of brick walls, the same 
processes are gone through as to the 


removal of defective work, and the joints ~~ 


scraped out with any handy tool, the 


proper one being the iron dog shown in 


Figs. 7 and 10, the latter illustrating 
the tool-in use. . 
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: preventing its rapid deterioration. 
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. Overhauling a Motor- 
- cycle — 
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Wuitst a motor-cycle is in actual use 
there are many adjustments of a minor 
kind that could and should be made, but 


eventually there comes a time when a 
~ complete overhaul is necessary, both from 


the point of view of getting the utmost 
efficiency out of the machine and that of 
The 
question of when an overhaul is necessary 


_ does not require any great discrimination, 
unless the machine is a strange one to the 


- rider, such as would be the case with one 


Wi hlA 
% 


Nn 


purchased second-hand, for the whole 
- question generally may be summed up 


as looseness and want of cleanliness. 


Looseness may be due to wear or want of | 
- adjustment, and want of cleanliness means 


- _ the presence of carbonized oil in the var- 


Sys ais adh dhoke by 


% 
: 


fe Ve, 
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ious parts of the engine and an accumu- 
lation of dirt and grit-in the road-wheel 
bearings, etc. 

If an overhaul is decided upon it should 
be made thoroughly for then satisfaction 
will result, and the time spent upon it 
will be amply repaid. Such matters as 
replating and re-enamelling can, of course, 
be left to the inclination of thé reader as 
they do not affect the running of the 
machine, although they preserve the metal, 
particularly in the case of thin metal parts, 


such as mudguards and rims, which, if 


not protected, are liable to rust through. 


_ The overhaul of a motor-cycle does not 
necessarily mean that any new parts that. 
_may be required should be made by the 


owner; but rather that everything on 


the machine, including the frame, tyres, 
engine, ignition apparatus, and the tank, 


- should be carefully examined and cleaned, 


or renewed where necessary. In the case 


of the frame it can be carefully tested for 


truth and soundness ; the tyres can have — 
the cuts stopped up; the engine can be 
adjusted in parts, the magneto cleaned and 
adjusted, and the tank, if necessary, 
repaired. 

The first procedure is to empty all 
petrol and oil out of*the tanks and then 
to give the machine a thorough external 
cleaning with paraffin. This latter treat- 
ment will greatly facilitate the dismant- 
ling of the machine which can now be 
proceeded with. After the controls have 
heen loosened, the transmission, engine 
and gear-box should be the first items to 
remove, aS with the lessened weight the 
cycle will be found much easier -to handle. 
As far as is possible, remove each unit 
entire, and deal with it as a unit when the 
actual overhaul is taken in hand. With - 
some machines the engine and magneto 
can be removed together, though in other 


cases it will be necessary to remove the 


magneto first. As machines of different 
makes vary in construction it will be 
understood that specific instructions can- 
not be given, and therefore a certain | 
amount of judgment will be negessary. 
Front and rear wheels should be taken out 
next, and, with them, of course the brakes, 
followed by the mudguards. Having 
arrived at this stage, it will be advisable 
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to decide in what order the overhaul is to 
be: conducted, a matter which should 
depend on what there is to be done. For 
instance, should the engine require re- 


bushing, or require new parts which may - 


take some time to get, it will be advisable 
to tackle the engine first, or, on the other 
hand, if it is decided to re-enamel the 
machine, the frame and all enamelled 
parts should receive first consideration. 
¥or the purpose of these instructions 
this latter will be assumed to be the 
case and the overhaul dealt with in that 
sequence. 

Frame, etc.—Proceeding then with 
the frame, everything that is removable 
should be taken off, even to the smallest 
screw or clip. The steering head should 
be loosened and the handle bars removed, 
and the ‘front forks -withdrawn. The 


steering head balls and races should be ~ 


removed and washed in paraffin, and 
afterwards carefully examined for flaws, 
breakages and wear. 

Next proceed with the dismantling of 
Well clean the spindles 
and test them in their respective sleeves 
for looseness. The thorough cleansing 
of parts is an\important matter, because 
but little idea of fit can be obtained with 
dirty or oily. components. Discretion 
must be used as to whether a worn part 
will pass muster ; much depends upon the 
function of the particular part. For 
example, a small amount of play in the 
spindles of a spring fork is permissible, 
but a fraction of the same amount would 
not be allowable in certain parts of the 
engine. ' 

Parts that require replacement should 
be placed on one side. Whenever possible, 
nuts should be temporarily replaced on 
their respective bolts, as this will save a 
good deal of trouble and confusion when 


assembling. 
The remaining enamelled parts, such 
as , mudguards, -stand, carrier, etc., 


should all be inspected and any necessary ~ 


repairs carried out ; mudguards may re- 
quire reshaping a little, or a patch riveting 
on, and the stand and carrier may perhaps 
require rebrazing. The oil pump and any 
attachments should be taken off the tank 
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the enamel. 
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and the latter carefully inspected for heak- 


age or possible sources of future leakage © 


in the way of partly-worn or strained 
places caused perhaps by any rubbing 
action that has taken place. Such places 
can be covered with patches of thin sheet 
brass carefully soldered on. All seams 
should be minutely examined and strength- 
ened if necessary. 


When soldering a petrol fan itis of the 
‘most vital importance that no naked 


flames should be brought near it, or that 
the soldering iron should not be hotter 
than is necessary for the work. Even 


though the tank be dry there may be 
_ sufficient petrol vapour in it to cause a 
disastrous explosion should it become » 


ignited. Before starting soldering the 
filler cap should be removed and the hole 
turned away from the worker. . 


If the re-enamelling is to be done at — 


home all the enamelled parts should be 


scraped clean and polished with emery — 


cloth, taking care that no rust remains, 


as this would eventually come through f 


After they appear quite 


smooth and clean they should be given ~ 


a good rubbing with a cloth dipped in 
petrol to remove all grease, a second rub- 


bing with a cloth soaked in turpentine, a 


and then be finally dried with a perfectly 


clean cloth. 


The frame and forks should now be | 


tested for soundness and truth. One 


method of testing is to suspend the frame — 
somewhere, and tap the tubes with a piece — 


of metal ; 
all will be well, but if a dull sound is heard, 
it indicates that a flaw ‘is present. 
the frame or forks be twisted it will be 


advisable—unless. the reader has the 


facilities and experience—to put it into 
the hands of a reliable cycle repute for 


treatment. 


Re-enamelling.— Assuming that every- 


thing is satisfactory and the frame is per- — 


fectly clean, it can be enamelled with 
brush enamel. 
home enamelling is to apply three coats 


of flat paint, allowing each to dry hard, 


_and rubbing it lightly down with pumice — 
powder and water before the next one — 


is applied. The last coat pavane! been — 


4 


Should | 


if a clear ringing sound is heard, — 


Or a better procedure for — 


; 
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- made thoroughly smooth, a couple of coats 
of the best carriage varnish should . be 
_ applied, and the result will be almost the 
equal of stove-enamelled work. 
_Wheels.—The wheels should be the next 
consideration. The tyres should be re- 
moved, and the covers cleaned and care- 
fully examined for cuts, both inside and 
outside. Those on the inside should be 
covered with stout-eanvas attached by 
means of ‘strong solution, and the out- 
side cuts can be filled with one of the 
many tyre stoppings sold by the dealers; 
but if they are very large, vulcanizing is 
necessary. The inner tubes should be 
pumped up fairly hard, and tested under 
water, particular attention being paid to 
_ the joints of the valves with the tubes ; 


if necessary, cement on a new patch, and — 


also repair any. other punctures. New 
valve tubes in the case of rubber valves 


should be fitted, as these always pe 
after a time. 


-Removing Dents from Wig. The 
. rims should be closely examined for dents, 


-_ etc., and if any are present they must be 


removed. The best method of doing this 
is to place a piece of metal under the bead, 
~ and carefully hammer the rim with a lead 
- or brass hammer. If neither of these is 
available, a piece of hardwood can be held 
on the rim and struck with an ordinary 
~ hammer.- It may be said that all the dents 
can be removed with an ordinary hammer 


used discreetly ; very light hits and plenty. 


of them are required, not a succession of 
- heavy blows. . 
Truing Wheels.—If the wheels do not 


run true after the rims have been straight- — 


ened, they must be trued up. An easy 
' method of doing this is to hold the axle 
in a vice (between the jaws of which have 


been placed two pieces of lead or copper | 


so as not to mark the work), and slowly 
turn the wheelround. It will then be easy 
to note the amount that the rim is out of 
truth, and a piece of chalk can be held 
against the rim in such a manner that it 
only touches the part that is out of truth ; 
the exact spot is then seen. The nipples 
on the opposite side of the rim should each 
_ be given a third of a turn or so until the 
-rimruns nearly true. This operation may 
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not always set the rim true, and it will 
perhaps be necessary slightly to unserew 
the nipples on the opposite side of the rim. 


~Care must be taken that the spokes 


are all tightened alike and that the 
tension is equal; this can be tested 
by striking each spoke to see if they 
give the same note. 

Particular care must be given to the 
spoke nipples. Any spokes projecting 
through them must be filed off, as many 
punctures can. be directly attributed to 


' the spokes projecting over the tops of the 


nipples. To the inexperienced the truing 
of wheels is not an easy matter, and it 
may be advisable to place them in the 
hands of an experienced man who will not 
take many minutes over the job. 

Ball Bearings, etc.—The axles should 
be taken out of the wheels, and the 
balls, cups, cones, nuts, and spindles 
cleaned and examined. If the cones or 
cups are badly worn they should be re- 
placed, and each ball should be inspected) - 
carefully and, if possible, measured with, 
if any flats are present, 
or if the balls vary in size, new ones should 
be fitted. Ifthe threads are worn in the 
nuts, or on the spindles, new parts should 
be fitted. . 

When replacing the axles, etc., the 
inside of the hub should be filled with 
vaseline or grease as used in a motor-car 
gear-box ; this will last a considerable 
time. The wheels can be finally adjusted 
when assembled later in the frame. 

Re-assembling Frame, etc.—As- 
suming that the necessary work on the 
frame, etc., has been carried out it will. 
now be as well to re-assemble it in order 
that there may not be a multiplicity of 
parts. about with possibilities of loss and 
confusion. The tyres should first be re- 
placed, and in doing so care must be taken 
that the tube is not pinched, and a copious 
supply of french chalk must be rubbed over 
the inner tube and over the inside surface 
of the cover. 

Next the forts should be assembled and 


fitted into the frame, remembering to ~ 


grease well all parts that have to-move.. 
Vaseline answers very well for this pur- 
pose, but the motor-car gear-box grease is: 
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more efficient and more lasting. When 
assembling ball races it facilitates matters 
greatly if the race is first thickly ‘covered 
with stiff grease and the balls bedded into 
it. The grease serves to hold the balls 
in position and, if necessary, the race can 
be held upside ‘down without any risk of 
their being displaced. In the assembling 
of any part all screws and nuts should be 
- coated with grease and, before a bolt is 
finally put in, it is as well first to try it 
in order to ensure that it will go quite 
home. 
their bolts. 


Should a screw-hole be coated aide 


with rust or enamel which prevents the 
screw going home, it may usually be 
cleared by filing a small groove up one 
side of the screw should a screw tap not 
be available. 
When fitting the wheels, ensurethat they 


are placed centrally and that they are ~ 


in perfect alignment. Great care should 
be taken that every nut and screw is 
screwed up tight, but not using so much 
force as would risk breaking the. bolt. or 
screw. Spring -washers or split pins 
should be fitted wherever possible, and 
it is a wise plan to double-nut such 
bolts, ete., that will allow of two’ nuts 
being placed on them, as this method 
gives greater security and at the same 
time is a convenient way of carrying 
spare nuts. _ : 

-Brakes.—Particular attention should 
be given to these. 
be renewed, and all cables, rods, nuts, 


screws, etc., examined. The cable casing — 
should have oil injected into it so that the ~ 
wire is well lubricated. Should the cable 


be found to be frayed it.should be renewed. 
Any springs should be closely examined, 
and otherwise if found in good condition 
they should be enamelled. 
How the Engine Works. 





It is s fairly 


safe to assume that the average motor- 


cyclist is acquainted with the action of 
the engine of his machine; be it a two- 
stroke or a four-stroke, but that the job 
— of retiming the engine on the road would 


give the majority of riders considerable — 


concern ; therefore a detailed statement 
of the working and timing will not be out 
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will be necessary. The four-stroke motor- —— 


-bustion ” 


Nuts likewise should be tried- on = 


four strokes of the piston for every im- 


- that is necessary for the correct Be ee : 


Worn blocks should 


‘the petrol in the carburettor to force some — 






of place, as fave an overhaul a ce a 


cycle engine in ‘its action is exactly like © 
the motor- car engine, and similar to the 


ordinary gas- engine and ol- -engine. All 
‘explosion ” or “ internal com- | 
engines—that is, the motive 
power is derived from the ‘force exerted. 4 
by the explosion or combustion of a gas 
while under compression ; the compressed _ 
gas is ignited By: means of an electric — 
spark. - a 
In the case of sel motors, the gas 
is usually obtained by spraying petrol = 
through a. very small hole. A great — 


these are 
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- quantity of air has to be mixed with the : 


vapour before it will explode upon ignition,— 
and the quantity of air that is required © 
varies considerably, atmospheric con- ; 


_ ditions and the varying speed of the engine 


causing differences in the demand. Z 


a 


‘With the four- stroke engine ened are B 


— 


ca 


pulse, one being a “ power” stroke and 
the other three “duty” strokes, as it 
were ; each performs a certain ‘operation 
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of the engine. — . 
The principle of the “ four-stroke- cycle” 
is shown in the diagrams on the ODPOUS 
paee Pris 

In diagram A the piston is moving 
downwards on the induction stroke, the 
inlet valve having been opened by means 
of the cam at the beginning of this stroke. 
The piston i in descending causes a partial 
vacuum in the cylinder, which allows the 
atmospheric pressure on the surface of 
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of the liquid through the spray hole and_ 
then through the inlet valve into the — 
combustion space of the engine cylinder—_ 
this is the S0- called “ suction 2 of the 
piston. “s 

It is the pressure of the atmosphere 
that causes the mixture of petrol vapour 
and air to rush into the cylinder. The 
mixture is known as gas. Just before — 
the piston is at the extreme end of the © 
downward S outward) stroke, the inlet | . 
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upward or “ compression ” stroke a: a : 
both the inlet valve and the exhaust valve. . 
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closed. The charge is being compressed 
when the piston is on its upward stroke, 
as shown in diagram B. Speaking gen- 
erally, when the piston is at what is known 
as the “‘ top dead centre,” an electric spark 
is caused to jump between the points of 


the sparking plug ; this ignites the mixture 
of gas and air (which is commonly at. a. 


pressure of about 80 lb. per sq. in.), and 
the explosion causes the piston to descend: 
on the power stroke (see diagram C). 


Just before the piston reaches the bottom - 


of the power stroke, the exhaust valve 
opens, and remains open during the up- 
ward stroke (see diagram D). 
tum of the flywheels, etc., carries upwards 
the piston, which forces out the burnt gases 
through the exhaust opening, and from 
there to the silencer. Immediately the 
piston begins its next downward stroke, 
the inlet valve opens, fresh air and petrol 


vapour are drawn in, and the cycle of . 


operations is repeated as before. 

The Two-stroke Engine.—With ie 
two-stroke engine the complete cycle 
of operations -includes two strokes of 
the piston only—that is the down-stroke 
and. the up-stroke. Briefly, the gas is 
first drawn into the crank case owing to 
the partial vacuum produced in the crank 
case by the up-stroke of the piston. 
the completion of the next down-stroke 


The momen- 
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of the piston this gas is transferred via - 


the transfer port, which is opened in the 
cylinder wall by the piston itself, and at 
such time as the exploded charge has 
dropped to atmospheric pressure owing to 
the exhaust port having been sOpepes by 
the piston. 

The new charge, entering hroaeh the 
inlet port, is deflected to the top of 
the cylinder by means of the shaped 
top of the piston, when the latter is at 
the bottom of the stroke. The piston 
then ascends and compresses this charge, 
which is then fired. At the same time a 
fresh charge is induced into the crank case. 
It will thus be seen that an explosion 
occurs with every down-stroke of the 
piston. 


Overhauling the Engine. — Before 


taking the engine to pieces the outside of . 


=. he RR case and the exterior of the 


ma 


= 


There should 


| exceed es 


no trace of an up-and-down movement of — 


of the crankshaft should be felt in the main ~ 


crankshaft. and of the connecting rod — 
‘small end are always allowed. 





oglinder onl ke scraped clean: Par- — 
affin can be used for removing the grease” 
on the crank case and the burnt oil on the © 
outside of the cylinder. The nuts that 
hold the cylinder on the top of the crank ~ 
case can then be taken cff and the cylinder — ; 


removed. ‘The timing case cover can now > 





be taken off and the rocker arms and cam — 
wheels removed. Probably the latter are— 
marked, and note should be taken of the — 
markings in order that the timing can be _ 
reset in the same position when the engine . 
is re-assembled. : 

Should the wheels not oc mee the 
timing can be reset according to the | 
instructions given later which may result — 
in an improvement. on the existing ~ 
timing, for the original and correct set- _ 
ting may have been departed from at — 
some previous time. The engine should 
now receive a thorough washing with a 
plentiful supply of paraffin until all traces — 
of old oil are removed ; all carbon deposit — 
should be scraped out of the cylinder head | 
and off the piston. ; 

When quite clean, a very thorough in- — 
spection should be made of the entire — 
engine, which, to be in good order, should 
present the following conditions :—(1): 
e no up-and-down ey 
of the piston rings in their grooves, but 
they should be sufficiently free to turn | 
round ;~ the gee of the rings should not — 
in. when entered into the 44 
cylinder. (2) The piston should be an 
easy fit into the cylinder with the slightest _ : 
suspicion of side movement, but in this — 
connection it should be remembered that’ : 
less wear will have taken place at the — 
mouth than at the top of the cylinde: ; 2 q 
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the connecting fod should be felt as would — : 
be the case if the crank-pin, gudgeon-pin a 
or bushes were worn. (3) No looseness | 


bearings but a little side play both of the — 
(4) The | 


wear on the cams of the timing wheels, if — 
any, should be so slight as not to interfere 
perceptibly with the full lift of the valves. — 
(5) The spindles of the cam wheels should — 
be a nice fit in the bushes. ras wis } 


? ha’ 





= oe to the cylinder there should be no 
‘signs of scoring and very little, if any, 
wear shown when tested with calipers. 

(7) The valves should have no more than 

a trace of side play in their guides, and 

the heads should not be Pere cice in their 
seats. 

. An engine in the above Grrdition 
_ would be fairly good, and the question 
arises aS to what amount of wear or 
~ looseness is permissible. Only the desired 
thoroughness of, the overhaul can deter- 
mine this, together with due consideration 
_ of the work a particular part has to do. 
For instance, take the case of wear at 
the connecting-rod big-end. The slightest 
looseness here would cause knocking and 
- further result in rapid deterioration due 
to the hammering action set up. Now 
consider the matter of a valve loose in its 
- guide ; the bad effect of this would not be 
= nearly so great, and the chief detriment 
_ would perhaps be increased difficulty in 
starting the engine and its inability to 
run slowly. Therefore, it is evident that 
much must be left to the discretion of the 
repairer. A pocketed valve would mean 
loss of power as would poor compression 
and badly-worn cams. 
_ will not necessarily remedy a loose bearing, 
_ although it may partly do so, for it must 
be remembered that wear will also have 
_ taken place on the pin or spindle. 
The rebushing of an engine does not 
present any real difficulty, but it will, of 
course, necessitate taking the engine 
entirely to pieces. 
if necessary) should be obtained from the 
makers, and after the old bushes have 
_ been driven out should be pressed into 
“place. Assurance must be made that 
they are a tight fit in their housings, 
4 and that any oil holes register with the 
. corresponding channels or holes. Unless 
-rebushing is necessary it is better not 
to remove the piston or take apart the 
crank case, unless in the case of the 
latter there has been a leakage of oil at 
the joints. 

Attention should be given to the valves 
and also the state of the seats. If the 
valves are much pitted it is useless to try 
and grind them on the seats ; such a pro- 
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Fitting a new bush — 


New bushes (and pis, ° 


R-CYCLE 


ceeding is disastrous, as it causes great 
wear on the seat. The only thing that 


can be done is to have the valve ground 


on the face while it is revolving between 
the centres of a grinding machine or lathe, 
care being taken that. the new bevel 
is the same as the old one. After the faces 
have been ground the valves should be 
placed on their respective seats and ground’ - 
in with fine emery or carborundum and 
oil until they fit. 

The valve springs should be tested, and 
any that appear to have lost their elas- 
ticity should be renewed. Should the 


~seats be pocketed it will be necessary to 


have them machined out if full efficiency . 
is to be secured. 

Re-assembling the Engine.—After - 
the engine has received the necessary 
treatment it can be re-assembled. Thick. 
gold size is the best medium to use in the 


joints of the crank case, and a paper 


washer soaked in gold size between the 
cylinder and crank case. It is advisable 
to renew all copper-asbestos washers. 
The timing of an engine, as already 
stated, is facuitated by the marks usually 
placed on the cam wheels by the makers. 
As a certain amount of variation exists - 
with different makes of engines, precise in- 
structions cannot be given, but the follow- 
ing will be suitable for the majority of 
four-stroke engines. The exhaust valve 
should be set to close when the piston is on 
the top dead centre and the inlet valve | 


- should pea to open when the piston has 


travelled 3; in. on the following down- 
stroke. With some engines it may be 
found to be an improvement to allow 
the exhaust valve to close just after the 
dead centre—say 10°, and 15° for the 
inlet valve opening. The magneto should 
be cottpled up so that when retarded the 
points just start to open when the piston 
ees the top of the next stroke. A gap 
of 4, in. should be allowed between the 
valves and the valve tappets. 

Oil Pump.—The oil pump should be 
taken apart, examined, and, if necessary, 
a new cup leather fitted on the plunger. 
In-the case of an automatic lubricating 
system, the parts can be inspected, and 
where necessary new ones fitted. Observe 
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+. ~ movement. 


that the valves have perfect freedom of 
In all probability the stuffing 
glands will require repacking. Ensure 
that the filter is quite clear. 

-_Garburettor.—This should be taken 
completely apart, and the float, balance 
- weights, needle and seat, and filter ex- 
amined. In the bottom of the carburettor 





may be found small pieces of grit, and the 


filter itself may be quite full of grit. All 


particles of foreign matter must be re-_ 


moved before the carburettor is re- 
assembled. If the balance-weight pivots 
are worn, new ones should be provided. 


The float should be examined, as-it is-_ 


possible that it has become punctured. 
If such is the case, it should be immersed 


in boiling water, when the presence of — 


bubbles, caused by the generation of petrol 
vapour, will reveal the position of the 
puncture. Before the hole is soldered up 
all the petrol must be evaporated out by 
leaving the float in a fairly warm place for 
some time, but in this case again precau- 
tions must be taken to guard against fire. 


It is of great importance that the weight — 
of the float should. not be materially” 


increased by superfluous solder. 


After the carburettor has been made 
mechanically sound, the petrol level- 


should be tested. To carry out this test 
' the carburettor (with the mixing chamber 
removed and the petrol pipe fitted) should 
be supported horizontally. Petrol should 
now be poured down the pipe until the 
_ float chamber is full, the top of the 
jet being carefully observed meanwhile. 


When the chamber is full, the level of the — 


_ petrol should be just below the top of the 
jet. Should it overflow,‘ the level is too 


high. The method of lowering the petrol 
level will depend on the type of carbu- ~ 


rettor ; in the case of a carburettor with 
toggle levers and the valve at the bottom, 
the collar on the needle will require lifting 
up the needle stem. Should the action 
not depend on toggle levers and the valve 
be at the top of the carburettor, the collar 
will require lowering. Usually, the collar 
- is simply a driving fit on the needle stem. 
The converse of the above adjustments 
would, of course, be necessary if the level 
is too low. Should the carburettor flood. 
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shaft should be tested and assurance — 


bath of molten tallow for about “ten 
_ minutes. 


very slight, in which case it can be — 
skimmed up in a lathe, but care ‘must ~ 
be taken that the angle of 28° of the 


‘that all is satisfactory, the assembling — 


cases. .of this kind the tank ge is constantly : y 
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must be ground i in with fine crocus powder : = 


of 
- and oil. <3 


e magneto should ie | 





Magneto: 


_ carefully cleaned and oiled.’ Examine the ~ es 


opening of the contact-breaker points and 
set these to open to a maximum distance — 

of ‘04 in., and at the same time ensure that — 
the rocker arm works freely and that the — 
points come together squarely. The car-— = 
bon brush should be examined and if worn 
renewed. Should the spark be weak after : 
the above adjustments have been made, as 
reference should be made to the. fully Ee 
illustrated chapter on magneto repair — = 
appearing later in these volumes. = 

Gears and Drive. 





-If the machine has 
a gear box all the grease should be washed | 3 
out of.it with paraffin and the gears care-_ 
fully examined. The bearings of the 


aa 


made that they turn quite freely. Little © 
can be done in the way of- gear-box repair — 
by the amateur beyond the replacentent 4 
of worn or damaged parts. Actuating — 
devices, such as forks, wedge-bars, etc., — 
should all be inspected and their action — 
considered when the gears are assembled aa 
in order to make sure that they fulfil their Be 
purpose correctly and that no motion = 
is lost. Driving chains should be well < 
washed in paraffin and then placed i in a 
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If the sprockets are worn to. 
any extent they should be renewed. | AS 
worn pulley of a_ belt-driven machine — 
should be replaced unless the wear is 


sides is maintained. ~ 

Completing the Overhaul. Saescnaad 
that everything has been overhauled, 
parts replaced where necessary, and. 5 


of the machine can be completed. : 

It will be found advantageous in some 
cases to place rubber blocks between the — 
under-side of the tank and. the frame; = 
these act as an additional support for the © 
tank and prevent noise and wear. Many — 
tanks only hang upon the frame, and in 








Pete dsvanie and ecards as the 
- machine is shaken on the road—a system 
that is responsible for many leaking tanks. 
3 All controls should be re-examined when 
they are fitted in order to make sure that 
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- venience, being more easily installed, and 
es tt certain advantages over the © 
telephone for short-distance work. Since 
- its efficiency depends upon the sound - 
= waves travelling through the tube without 
disturbance or loss, the tube must be as 
3 straight and as smooth as possible. By 
: confining, sound to a tube it will travel | 
a farther without loss of intensity than 
- occurs.in an open, unconfined area. 
and known as ‘ ‘ speaking-tube ”’ is obtain- 
able from plumbers’ warehousemen, and 
- for it there are proper bends made. - This 
- tube is made of zinc, with smooth-soldered 
joints, and where tube j joins tube an out- 
= side sleeve or ferrule is used, soldered on. 
: The bends sold with this tube are rather 
more abrupt than they should be for long- 
- distance work, but they are not so abrupt 
be as to be “termed. ‘elbows. The sizes -of 
tubes are 3 in., § in:, and 3 in., which 
would be used for lengths of, oe 100 Ets, 
250 ft., and 500 ft. respectively. 500 ft. 
is the limit. under the best conditions of — 
straight runs, ete few bends and little 
- external noise. 
For Er eae meal Senne 
“compo” tube (as formerly much used 
for gas) is excellent, and is .easily run. 


‘te 





most cases to give wide sweeps when 
- changing the direction of the run. Care 
must be used not to “ kink ” it, and where 
a joint has to be made let the pipe ends 
-come true together, and be secured by a 
sleeve outside them, soldered on. 
For outdoor work, iron gas-tube is often 
. used, but there is no disguising that it is 





= Ebey are the correct length and actuate cor- 


A tube made expressly for this purpose > 


Being of smooth bore, it is possible in’ 


: rather es inside, apd each jomt inter-— 


" SPEAKIN G ‘TUBES 


“Speaking ‘Tubes 


ge a SPEAKING thes is often of great con-_ feres with the sound-travel. 


rectly the part to which they are attached. 
The wheels and steering should be tested 


-for freedom of movement. 


Finaily, after all appears to be in order, 
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all nuts and screws should be again gone — 


over and tried for Epes 





: If it could 
be arranged for the pipe ends to butt 


together inside the sockets there would — 


be a distinct improvement, especially if 
bends, not elbows, be used where the 
pipe changes direction. 


Iron pipe is of advantage when the 4 


tube has to be carried underground, 


but if zinc or compo could be surrounded = __ 


by a-wood casing packed with silicate 
cotton, sand or ashes, it would serve for 
outdoor work better than iron pipe—that 


~ is, 1t would convey the sound more per- 


fectly, while the packing would be quite 
effectual in shutting out all external 
sounds 1 in noisy places. 

At each end of the'tube there must pe 
fixed a mouth-piece and whistle. It is 


known, of course, that to call anyone at. 


the distant end of the tube the lips are 
put to the mouth-piece, and the tube is 
blown through, this rush of air causing a 
whistle to: sound, and as there is a mouth-~ 
piece and whistle at each end the call 


3 2 


can be made either way. These mouth- — — 


pieces are not of a sanitary nature if used 
by several people, and there have been 
introduced fittings that have a mouth- 
piece to speak into, while the air blast 
is made by pressing a bulb. 


has the air-bulb, a mouth-piece to speak 


~ There is now an improved fitting which 3 


ay 


into, and a fitting that comes against. ae 


the ear at the same time. Previous to 


this, the mouth-piece was held to the ear _ 


for hearing, but with the new fitting the = 
speaking and hearing parts are separate — 
_ (as they are with the- telephone), and to 


perfect the whole the whistle is designedaa 
so that it is not loose and cannot be left — 
out or fall out. 
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Hay-box or Fireless 
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THERE has been a return of the old 
interest in the hay-box cooker. This 
is a simple arrangement consisting of a 
box haif filled with hay and possessing 
a well fitting cover, into which anything 
that has been brought to boiling-point 
on the range or gas jet may be placed, 


then tucked round with the insulating 


material, and left 
by the action of 
its acquired heat 
to finish the cook- 
ing ; or, if cooked, 
to keep warm until 
required for the 
table. For the 
latter purpose: it 
well 
enough, but for 
the former it is not 
so satisfactory, 
for reasons made 
clear later in this 
chapter. 
Construction of 
a Typical Hay- 
box or Fireless 
Cooker.—There is 
no difficulty in 
making a hay-box 
cooker, scarcely 
any particular in- 
struction being 
necessary. The arrangement is illus- 
trated by Fig. 1, which is a section show- 


Cookers 





Fig, 1 rlesesiod through Ordinary Type of 
- Hay-box Cooker 


, Be 


consists of a Good box built up with four 


sides and a bottom, and a hinged cover. 


The front and back a and B are best _ 
framed up, but this is not essential. 
framework consists of four rails 1-ft. long 


<3 
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The 


by 2 in. wide by ? in. thick, framed 


together with half-lap joints glued and 


nailed or screwed. These frames are lined — 


on the inside with 
-in. boards, pre- 


nailed on. The 
two. sides of $-in. 


should be 1 ft. 


to the side rails 


back frameworks. 
The 


is 1 ft. 2 in. long 
by 1 ft. 1 in. wide 
by 4 in. thick, 


Pas 
any strong exist- 


used instead of 
building a special 
container. 


Two handles £, at the front and back — 


respectively, should be 1 ft. 1 in. long — 


ferably ply wood,. 


thick ply wood 


| bottom DvD, — 
also of ply wood, — 


ing box can be 


ing all that need be shown. The cooker 


_by 1 in. deep by 4 in. thick ; 
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‘they are — 


2 in. long by I ft... — 
deep, and are 
nailed or screwed _ 


of the front and — 


‘nailed or screwed 
Obviously, — 
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/ simply nailed or screwed on. ‘The cover 


_ Fis framed together in the same way as 
the back and front, and covered on the 


‘inside with a }-in. panel ; 


5 


side rails of 
the framework of the f0R are 1 ft. 2 in. 
long by 2 in. wide by 2 in. thick, and the 


tcp and bottom rails are 1 ft. 1 in. long 


by 2 in. wide by ? in. thick. The cover 
is attached by means of a pair of 2-in. 


hook catch and either a screw or a brass- 


_ headed nail. 


Over the cooking vessel will rest a hay- 


_ stuffed cushion about 4 in. deep, and con- 


sisting of a board, cut to fit inside the 


~ box, to which is nailed a linen container 


- stuffed with hay. 


The board comes 
> uppermost. and linen tapes are nailed 
to it as a means of easily lifting it out 
Shen required. 

The stewpan is arranged in the cooker 
as shown, and is packed in hay, which 
should be. stuffed fairly tight round the 
pan. 
the wood-topped cushion is fitted over 
- the pan, and the cover is closed, the 
cushion will fit tightly on the pan. The 
outside of the box may be stained and 


varnished or otherwise suitably finished. 


Another Form of Self-cooker.—In 


~ using the self-cooker about to be described, 


Instead of placing the vessel containing 
the food, at boiling-point, inside an in- 


~ sulated box, the process is reversed, and 


Several insulating ma- 


is their order of merit: 
-feather-down, wool, cotton-wool. (all 
very good), flock, old woollen cloth, felt, 
varnished newspaper, . paper shavings. 


fine dry wood shavings, sawdust, hay, 


_ ordinary newspaper. 


All of these lose a 


‘ great deal of their effectiveness if even 


“ion See Aas 


slightly damp, and the cover ‘must there- 
fore be so constructed as to prevent the 
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butt hinges, and is secured in front by a 


~——_ 


The pan is placed so that when 


_ the insulator is placed over the saucepan, 
zy _tea-cosy style. - 
terials have been tried. and the following © 
Hand-picked | 


penetration of any steam or heated . 


vapour arising from the enclosed sauce- _ 


pan into the insulating material. The 
saucepan may be of any shape or size. 
The one the writer has made, and which 
is now in daily use, is of strong tinplate. 
Its dimensions are : 


made of 


979 


It has two small handles 
tinplate bent in shape, and 
soldered on near the top of the saucepan. 
These handles are 24 in. wide, and pro- 
trude only ? in., making the total width 
across. the saucepan and handles 7} in. 
Fold-down handles would be better, thus 
permitting the reduction of the necessary 
diameter of the cover by about | im 
The cover of the saucepan can be made, 
or, to save trouble, purchased for a few 
pence at almost any ironmonger’s. This 
cover with its handle will add about 2 in. ° 
to the height of the saucepan, bringing 
it to 84 in. 

The saucepan being complete, proceed 
with the construction of the insulated 
cover. The interior dimensions required 
to contain the above saucepan comfort- 
ably are, depth 9 in., and diameter 8 in. 
From a sheet of millboard of medium 
thickness cut a piece 30 in. long and full 
9 in., say 94. in., wide. This will be long 
enough to give several inches of lap when 
it is rolled into a cylinder 84 in. in diameter. 
Fasten the overlap with strong glue, and, 
when firmly united, using a fine awl for 
puncturing the holes and a darning 
needle and double thread, stitch both edges 


idheber 6 in. 


“of this overlap firmly down to make sure 


that the cylinder will not open out. 
Now cut, marking first with a pair of 
compasses, a disc of millboard the merest 
trifle, say + in., larger in diameter than 
the cylinder. Using the awl and double 
thread, stitch this firmly down to one 
end of the cylinder. The open end of 
the cylinder is now stiffened with a wire 
stitched round its outer edge. 

Give both the outside and inside of 
the cylinder at least three coats of varnish 
thinned down sufficiently with turpentine 
to soak into the millboard. Resin dis- 
solved in warm turpentine was used by 
the writer. When the last coat of the 
varnish is dry, proceed to wrap the cylinder 
round with the perfectly dry insulating 
material—sheet cotton-wool for prefer- 
ence—to a uniform thickness of from 
‘11 in. to 14 in. and the top or closed end 
to a depth of 2 in. To cover this will. 
require a piece of old woollen cloth or 


Hoan 64 in., and © Pee felt, large nee to go round 
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and a little over, ‘and a disc of the same : 


material forthe top. Secure this wrapping 
in place with twine, and then stitch the 
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seam and edges with strong double — 


thread, so that the insulating material 
is held tightly against the outside of the 
millboard cylinder. 

The outside dimensions of the finished 
cover will be about, height 11 in., 
diameter 103 in. ~ Of course, there is no 


objection to increasing the thickness of 


insulating material, but the amount 
stated gives excellent results. 





Fig. 2.—Section through Improved Hay-box. 3 


Cooker, the Saucepan being a sacle t Pan 


™~ 


It will now be necessary to make a 
square or round mat of five or six thick- 
nesses of common felt, or of two thick- 
nesses if padded with cotton-wool, and 


about 3 in. wider than the diameter of 


the insulated cover. 

All that has to be done is to pend the 
food-in the saucepan to full boiling-point 
over a_gas jet orfire, allow it to continue 
boiling for five minutes, transfer it to the 
mat, and place the cover over it. 
and almost all descriptions of vegetables 


will be perfectly cooked in an hour or 


less, with the advantage that things 
neither dry up nor boil over. 


and — 


Meat ° 


Oatmeal. 
thus cooked over-night is hot enough for — 
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pumtiel next ‘ninnne ? Ethane. is: a 
great saving of gas, and a greater one in- 
anxiety, the cooking see es no = 
attention. 2 


appearance at very. little see gee meats 
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of the cylinder. : ei 
-A self-cooker so made occupies a 
room, does not look» untidy like the > 


‘ordinary hay-box, which is a very_ ins<= 


different insulator ; and although the 
heat is not retained for the length’ of - 
time it is in the chloride- of-calcium- -lined - 
double — vessel described next in this a 
chapter, it is cheaper ip: construct, and x 


takes less space. ~ - ber 


ee 


Improved Hay-box Self-cohher. with e 
Jacketed Saucepan.—It has already been — 
stated in this chapter that the ordinary Be 


hay-box generally fails to cook food,. 
although it will keep the food hot for — 


a long time. ‘The reason why it fails — 
to.cook is that nearly all foods. require — zs 
in cooking a temperature very nearly — 


approaching the boiling-point of. water 2 


== 
<3 





(212° F. or 100° C.), and certainly not~ 


under 200° F. Now, although hay-pack- ss 
ing is not a great heat absorbent, its” : 
volume is considerable, and its heat = 
absorption is sufficient to lower the heat- a 


- of the contents of the saucepan rapide 


- much less rapidly ; 
yhaving by this time fallen below the — 


- be entirely overcome. 


below 200° F. The insulating material — s 
(and air in the box) being now warmed, — 
loss of heat in the saucepan proceeds : “ 


but the temperature — 


cooking- -point, a warm but imperfectly _ 
cooked food -is obtained. The following — 
explanation shows how the defect. me 
The principle rests — 
with the great _ ‘specific heat of a very 
strong solution of calcium chloride. Many : 
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_jacketings other than calcium chloride — 


been used with a large evaporating pan 
with very good results, there is the danger 
of fire in its employment, and suet Is ae 


have been -tried; but no other chemical — 
solution answers even nearly as well. 
Although a jacketing of melted suet has 
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Racy a convenient material. ae 
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» self. cooker on the improved - system here 
described, and Fig. 3. illustrates, in 
~ section, the Special saucepan, which has 












































Bis 3.—Seetion through Jacketed Saucepan_ 


. of the bax the water and food to be 


“Tt is then returned to the box, 
. Beokered with its lid, and the hinged top 
of the box let down on it. Owing to the 
far greater specific heat of the calcium 
- chloride solution, which occupies the 
_ space between the inner and the outer 


-. the chloride to potard to the solid con- 


a of the inner saucepan up to, or almost 
up to, full boiling- -point.. 


Figs. 2 to 4 clearly show the cence: 
on tion of the cooker, and anybody possessed _ 
= ~ of an- elementary. knowledge of woodwork 
as and tinwork can make a good job of it. 

Ordinary match-boarding does very well 
er for the box p, but the corners need to 
be stiffened with pieces of l-in. square 
- stuff. Thin or low-quality tinplate should 
A not be used, being more difficult to work 


properly, more easily indented by a blow, . 
and unable to stand the wear as well. 

Make the two tinplate vessels first, 

then unite them firmly together with a 

ring of stout sheet tinplate at their upper 

_ edges. This is the only part of the work 

ees that peuintece specs), care to do ay 

ae 
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ane outer wall B and a an inner wall a, the 


~ space Schwere ‘thar being largely | but” 
not wholly poeu pled by a quantity of 


2 es put into it, and it is placed on 


- cotton-wool ; 


_ saucepans. steam continues to be evolved 
_ for a long time, and, in the attempt of 


- dition, an amount. of heat is liberated for — 
hours, sufficient to keep the temperature 


Fig. 2 ve a Ra Shieh’ an = After this is one and not before, make 
- a hole of 4 


4 in. diameter through the ring, 
using the tang of a file or rasp or anything 
convenient. ‘This hole is for pouring in - 
the hot solution of. calcium’ chloride, and 


~ also to allow.for expansion and contrac- 
tion of air in the otherwise sealed inner 


chamber. Before fitting the handles to 
the outside of the large saucepan B, take 
a length of moderately strong cardboard, 
and, using saucepan B as.a mould, make 
a cardboard cylinder © of just such size 


as the saucepan B will freely lift in and out 
of without sticking. Make the cylinder ~ 
_ a little too long and trim it when finished. 
_ Glue is used in making the cylinder. 
_ When dry, fit a cardboard bottom to it, 
using a large needle and an awl and some 


strong thread or fine twine. Then give 
it one or two coats of shellac spirit varnish 
to stiffen it and prevent it from absorbing — 
any moisture from the steam or other 
causes. 
keep in place the crude cotton- wool, 
felt, or other non- conducting ~material _ 


with which the. box is packed. The 


writer prefers the cheap quality of — 
but felt will do, and woollen 
rags, if clean and dry, may be substituted. 

The insulating material should be filled — 


in before nailing down the top of the box.. 





Fig. -4,—Plan of Improved Self-cooke: _ 


‘The ee hollow cover of the box has 
the same thickness of non-conducting 
- material. 


The caleium chloride solution must be 


of the requisite strength—that is, it must — Pe 
not contain much more than its own ~ 
weight of water. 


The requisite amount — 


The object of the cylinder is to 
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of water should be added, and the boiling 
solution poured, using a funnel, into the 
space between the two saucepans A and B, 
until it is about 7 in. deep (see Fig. 3). 

If preferred, the calcium chloride can 
be made by pouring cheap commercial 
hydrochloric acid on limestone or»marble 
chippings: When all action has ceased, 
add a couple of spoonfuls of whiting or 
chalk to ensure the last trace of acid 
being neutralised. (If perfectly neutral 
it will not rust the containing vessel even 
after several years.) The solution care- 
fully decanted, or better filtered, is placed 
in any stewpan or enamelled-iron dish, 
and evaporated down over the fire or gas 


burner until a sample removed with a 


teaspoon goes solid after a few minutes’ 
exposure to the air. Its boiling-point 
will be from 300° F. to 350° F. 

The height of the solution is ascertained 
by passing a straight wire through the 
small hole left in the ring that unites the 
two saucepans. As the solution goes solid 
on cooling, this is very easy. Owing to 
the intense affinity of the calcium 
chloride for water, and the fact that the 
boiling-point of the strong solution re- 
commended is from 280° F. to 300° F., 


ae ai ‘i 


“THE AMATEUR ‘MECHANIC 


ns ee “ Sar erie 
; Tied SEs 


there isno practi} loss from evaporation. 


The upper surface of the box into which 


the saucepans fit may with advantage 
be covered with a piece of felt or old — 
carpet nailed on, a hole being cut in the — 


centre for the saucepan. 


A very small piece of the cardboard — 


cylinder will have to be removed on each 


side to allow for the handles, which must ~~ 


be placed as high up as possible ; SE eOr 


they may be attached to the ring that _ 
unites the inner and outer saucepans. | 


These cookers maintain a steaming 


temperature for over forty-eight hours, _ 
and at the end of a week the interiors 


have been found still warm. (In practice, 
the calcium chloride solution does not 
rise to a greater temperature than 230° F., 


which is 18° higher than the boiling- 


point of water.) Anything—stewed or 
boiled meat, or any vegetables, even 


carrots rath are considered slow to cook, tt 


porridge, any sort of milk puddings, 
boiled rice, 
cover must be put over the saucepan 


the moment it is removed from the fire 
The cooker looks neat if covered — 


or gas. 
with American cloth. The larger the size 
the longer the cooker retains its heat. — 


Making Shellac Varnishes 


~ SHELLAC varnish is one of the oldest spirit 
varnishes known. The simplest recipe 
is a few ounces of shellac to 1 pt. of 

Seem eles: spirit, the more the shellac 
the thicker being the resultant. varnish. 
Shellac does not entirely dissolve in spirit, 
but a perfectly clear solution can gener- 
ally be obtained by adding a little pow- 
dered lime and allowing the varnish to 
settle, after which a clear portion can be 


decantered... An excellent shellac water 


varnish can be made by dissolving 3 parts 
of shellac and 1 of borax in 25 parts of 


water, it being necessary to add a moderate 


amount of heat to effect solution. Shellac 
alone does not. dissolve in water. 
is obtainable in two or three varieties, 
for example, the ordinary brown shellac, 


the white, or bleached, shellac, orange 


J 


Shellac 


lac. “ete. Bleached shellac is 
making the so-called white varnishes ; 


‘a suitable recipe is powdered bleached — 


shellac 2 oz., methylated spirit 1 pt. 
Orange lac dissolved in the same way pro- 


- duces a reddish varnish. Brown spirit 


varnish may consist of 4 oz. shellac and. 
1 oz. gum sandarach in 1 pt. of methylated 
spirit ; when the solution is complete add 


14 oz. warm Venice turpentine, allow to — 
stand, shake occasionally, and, after two — 
or. three weeks, strain or decant for use. 
For white hard spirit varnish, superior 
to the ordinary shellac varnish, use 4 oz. 
of the best gum sandarach in 1 pt. methy- — 


lated spirit ; in due course strain, and add 


1 pt. of fine pale turpentine varnish. Thisis— 
expensive. Spirit varnishes can be stained | 
with any aniline dye soluble in spirit. 
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Gilding and : Silvering 


Metals Non-electrically 


‘THERE are one or two ways of depositing 
gold without the aid of a battery, but they 
_ are suitable, as a rule, only for ornaments 
_ that are not handled, ick as clock mounts, 
_ photo mounts, etc., as the deposited metal 
«cannot stand continual handling. In a 
later chapter full instructions on deposit- 
ing gold and silver electrically are given ; 
_ for the present, attention will be directed 
to the non-electrical methods. 

Water Gilding.—The first method— 
_ water gilding—gives a fairly good deposit 
and will stand light burnishing or polishing. 
A bath that can be used over and over 
again until exhausted, and which gives 
excellent results in working, is prepared 
as follows: 30 gr. fine gold (24 carat) 
is dissolved in equal parts of nitric and 
— ‘nuriatic acid, contained in a porcelain 
_ dish. 
(an iron plate or shallow basin filled with 
fine sand and placed over a source of heat), 
- and evaporated: until nothing remains but 
_ an oily-looking liquid at the bottom of the 

dish ; this is chloride of gold. Add to it 
about a gill of water to dissolve it. ~Now 
AE Naa 10 dwt. of potassium cyanide in 
1 pt. of distilled water in a separate vessel. 
"To this, add the chloride of gold, gently 

stirring ; then 3 oz. of caustic potash and 

1 oz. of bicarbonate of potash, which have 

previously been dissolved in distilled water, 
are added gradually. Make up with water 
to 3 pt., and boil in an enamelled saucepan 
for an hour. Allow to cool, and add water 
to make up the amount to the 3 pt. It 


It is then placedin a hot sand-bath | 





works best at a temperature of 180° F., 

and may be enriched after working for 
some,time by the addition of about 6 parts 
cyanide of potassium to | of gold chloride. 
It readily gilds small articles of brass, 
copper, or silver, the time taken being 
about 30 seconds. Larger articles should 
be. first passed through a “ quicking ”’ 
Solution, made by dissolving 4 oz. of red 
oxide of mercury in a solution of 1 oz. 
of potassium: cyanide in | pt. of water, — 
afterwards adding enough water to bring 

the quantity up to 2 qt. A dip into this 
solution is all that is necessary. Steel, iron, - 
german silver, or nickel should be first 


coppered in a solution of sulphate of 


copper (1 oz. to | pt. ) by simple immersion. 
Then lightly scratch-brush and pass into 
the gilding bath. Keep the articles moving 
while immersed and a good deposit will 
result, that is, sufficient to stand light 
scratch-brushing. Prepare th> articles 
exactly as described in a later chapter 
for electro-gilding. : 
Fire-and Mercury Gilding.—This is 
entirely different, and but little of it is 


done now. First make an amalgam by 


cutting into small pieces very thin gold 
sheet and adding it a little at a time to 
mercury, which has been prepared pre- 
viously by heating in a porcelain cup over 
a small spirit-lamp flame, care being taken | 
to prevent the vessel cracking. The pro- 
portions are 1 part gold and 4 parts 
mercury. Stir well with an iron spoon or 
skewer of new wood while adding the gold, 


283 


~ 284 


until the two metals are Lie oe 
mixed and until the whole mass becomes 


amalgamated into a thick paste. It is 
best to keep it in a basin of water until 


required for use. 


The fumes arising while this job is being 
done are highly dangerous, and should not 
be inhaled ; the process is best performed 


under a hood or in a strong current of — 


air. Care must be taken not to heat the 
mercury too much, .as- it is highly volatile. 
All excess of it in the amalgam should 
be squeezed out with the fingers and 
preserved for future use. 


This amalgam is brushed over the 
‘bronze, copper, brass, or silver articles. 


requiring gilding after they have been 


‘quicked,” using a brass wire brush 


whith itself has been “quicked.” This 


operation must be done very thoroughly, — 


for if any portion remains uncovered 


the gilding is imperfect. - — == 


The article is cleaned and rinsed in clean 


water, and then placed in a furnace. It — 
is important that a regular, steady heat — 


be employed ; the construction of the 
furnace is immaterial; but the efficiency 
of the heating is of the oreatest importance, 


for if under-heated the mercury will not~ 
be evaporated, and if over-heated the 


resulting colour will be patchy and un- 


satisfactory. A greenish-yellow colour 
results from a successful heating, and if - 


on examination the job seems all right, 
give it a good scratch-brushing after cool- 
ing in water (see the chapters on electro- 
plating elsewhere in this work). It is not, 
however, finished yet, but requires slightly 


heating again to make sure the mercury . 
has been expelled. This method is better 
than over-heating at the first time. If - 


satisfactory on a second examination, put — 


it in a pickle of 1 part of hydrochloric acid 
to 6 parts-of water, which will raise the - 
tone of the colour.’ It must be taken out 


of this as soon as it reaches the rich colour 


ot pure gold. It can now be finished in 


any way desired, and if it has been pro- 


perly done there will be no fear of the gold 


rubbing. off 
For high-class work nothing short of 
electrical means can beat this method of 


gilding. If a furnace is too expensive, 





many a little job can re anne G ona soe 
over a clear coke fire, hee the heat must 


ae 


be quite uniform. _ 5 
Silvering Pastes, etc. AIP pastes and * 
solutions used as substitutes for electro-— = 
silver plating have a chemical action on — 
the metal to be coated ; they dissolve a 
portion of it and- deposit: an i eget 
of silver in substitution. Consequently, 34 
—~immediately a very slight film of silver” _ 
forms and the base metal is hidden, 
deposition must cease. Such prepara-_ 
tions are, therefore, only imperfect. abe 
stitutes for silver- plating, and can only — 
be usefully. employed where a silvered 
appearance is desired apart from con- — 
siderations of wear and tear, as in the — 
‘case of articles protected by glass or = 
lacquer. The active ingredient in silvering — 
pastes is silver chloride ; this is Pere Es 
by adding a solution of common salt to | 
a solution of silver nitrate in distilled — 
water until all the silver has been pre: = 
cipitated, then pouring off all excess 
solution from the white curdy. silver — 
chloride. This white paste may then be 
mixed with an equal bulk of powdered * 
‘alum added to 8 parts each of common — 
‘salt and cream of tartar; or with an — 
equal bulk of prepared: shake added to — 
3 parts of pearl-ash and 13 parts of com- — 
mon salt; or the silver chloride may be 2 
“mixed with six times its bulk of sodium — ei 
“hyposulphite. — Bs 
In using the wet. eee paste ‘thugs 
prepared, it is rubbed on the previously 3 
cleaned metal with a piece of soft rag, 
end then polished with another piece of — 
rag. A pad made with a bottle cork — 
inside several folds of rag is useful. 
The double salt of silver and. sodium — S 
hyposulphite paste above mentioned may 
be dissolved in boiling water, and used 
in a liquid state to silver bunches of 
brass or copper trinkets by swilling and— 
shaking them in the solution until they 
are white enough. They should then be — 
swilled in clean hot water,and dried by = 
friction i in hot bran, hot sawdust, ete. —~ 
* French Silvering Process.— Brass or — 
any alloy containing copper can be silvered 
by the French silvering process as follows : — 
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Dissolve a stick of nitrate ah f silver 


ee 





= oe of 1 water ; eae common salt, which 
a will deposit the silver in a white mass at 
the bottom. Pour off the water and add ~ 
2 fresh. Stir up, allow to settle, and pour 
= = off again. The residue is silver chloride, 
and this chemical should be kept in a blue 
Oottle: away from the light. To use it, 
_ clean the metal with fine emery cloth, 
wash it in cold water, and rub its surface 
with salt brine. Then rub it over with 
a rag on wiich is a paste composed of 
causal quantities each of silver chloride, 
cream of tartar, and water. Continue 
rubbing until it is evenly silvered all 
over, then wash in plenty of water and 
pay with a soft, clean cloth. Any silver 
_ chloride not used can be dried in the dark 
and kept in a bottle. away from the light © 
for future use. It is best to silver by 
gaslight or weak daylight. This process, 
_of course, gives a mere film, but it is very 
== _ white and keeps its colour well. 
Other Solutions.—A solution, to be 
used boiling hot, is made as follows : 
ee Dissolve 10 oz. of silver nitrate in 5 pt. 
= of distilled water, then add 60 oz. of 
potassium cyanide dissolved in hot dis- 
4 tilled water. These solutions will only 
- silver copper and its alloys; but thin 
films of silver-can be deposited from them, 
because deposition ceases when the articles 
are coated with silver and thus protected 
= from the chemical action of the solvent 
- contained in the liquid. The following . 
2 perocess of silvering is recommended : 
Take $ oz: of nitrate of silver, and dissolve. 
ein. distilied water. To this add a solu- 
a tion of common salt, which causes a 
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whitening solutions, and will readily 


cover most articles of copper or brass 
until the silver is exhausted, when it % 


must be replaced. 
Mercury Pastés.—Silvering pastes are 


‘sometimes made with salts of quicksilver 
or mercury in them, and these are said- 


to be more certain in action than other 


pastes. But the white coat thus ob-  _ 


tained soon turns black when exposed 
to air, and the mercury renders brass 


prittle and rotten. The mercury amal- 


gamates with the metal on which the 


paste is spread ; then in a few days the . 


bright surface becomes tarnished and the 
metal becomes honeycombed and dull. 


Quicksilver is the common name forse 


mercury, which is an entirely different 
metal from silver. Mercury is in a 


molten fluid condition at temperatures 
between 71° below the freezing-point of 


water. It then penetrates the pores of 
other metals, and mixes with them to 
- form a peculiar kind of alloy named an 


amalgam. The amalgams of mercury 
with finely divided silver and gold have 


-been, and are, used in silvering and gild- 


ing processes; as already noted the 


SS sinks into the pores of the metal — 
to which the amalgam is applied, and 


carries with it some of the fine particles 
of the metal with which it is alloyed, and 
it also forms an alloy with the surface 


particles of the metal covered with the — 
~ amalgam. Hence, if the amalgam is — 
simply rubbed into the surface of copper — 


or brass, and allowed to remain thereon, 


a mercury-copper alloy which has a grey _ 


precipitate of chloride of silver to fall dull surface is formed. To avoid- this 


Eto the bottom of the vessel. Pour off 
“ and wash the ‘residue, afterwards dis- 


action of mercury, it is necessary to heat 


_the coated article to a temperature high 


_ solving in a solution of strong potassium enough to vaporise the mercury, but not 


_ cyanide, about } lb. to 1 qt. of water, 
ze using just sufficient to dissolve, and mak- ~ 
_ ing up to 1 gal. with water. Use at a 
. temperature — “of 140° F. Keep the 
* articles moving while in this. solution. 


a. is one of the piniplest) and best 
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enough to sink the coat of precious metal 
“with which it was combined. Simple 


_ silvering processes containing quicksilver Be 
- should therefore be avoided by all who - 


value the strength of the metals they 
may wish to coat. 
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The Insertion and With- 
drawal of Screws | 
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PROBABLY no tool has less consideration — the hammer, anor anyone Can use it. 


extended to its construction or manipu- To drive home a screw looks easy enough, es 
lation than has the indispensable screw- and, indeed, it is when everything is just — 
driver. Possibly the reason is that, like right; but it is not quite so easy to 
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remove a screw that is Paeped 3 In cr broken 
in. ‘Mutilation, troubles, bad as’ they are 
in the case of “‘ wood ”’ screws (the ordin- 
ary steel screws for use in wood), are 
much more intensified in the various 
forms of countersunk screws used in 
machine parts and tools, especially where 
great holding pressure \or frequent re- 
moval is required of them. 
A screwdriver, like a spanner _(for 
actually it is an internal one), should do 
its work by being placed in position, and 
_. then turned in the required direction, with — 


withdrawal in the. future difficult. The 
edge is too frequently rounded off in all 
directions, somewhat as in Fig. 2, the 
angle at the point being so obtuse that 
great pressure must be applied to keep it 
in the screw nick. Fig. 3 shows a better 
shape, and if the steel is correctly tempered 
and kept in this form there is not much 
fault to be found with it, although it is not 
the best possible practice. 

Perhaps the commonest error in blade 
formation is to grind it-to a fairly sharp 
edge, as in Fig. 4. This blade, when in- 
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Fig. 2—Rounded | 
Screwdriver Point 


Ms, hee, Fig. 5.—Exaggeration of Tapered Nut 
. ’ and Spanner, Analogous to Screw- 


driver Formation 


Fig. 3.—‘ Clipped” 
_ Screwdriver Point 
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Fig. 6.—Difficulty in | 
Using Screwdriver | 
of Tapering Width 


Fig. 4.—Chisel- 
shaped Point 





| 
| 











“ the screw as its axis; and if well formed 
~~ and of a suitable shape it will not require 
a great amount of forward pressure while 
being so turned. On the other hand, if 
badly formed, the effort to keep it in its 
position in the nick of the screw will 


involve a great deal of pressure which ~ 


correct construction would have obviated. 
The principal fault with most screwdrivers 
is at the point. Even otherwise good 
craftsmen, both amateur and professional, 
are often found working with a screwdriver 
so shaped as to necessitate an excessive 
expenditure of energy, the point being so 
_~ shaped that the head of the screw is almost 
certain to be damaged, thus making its 


serted in a screw as shown, will require a 
great amount of forward pressure, for, 
on attempting to turn in either direction, 
it will tend beth to slip out of the nick and 
score the work, and so bruise the head of 
the screw. It is possible that this chisel- 
shaped end is thought by some to be an 
advantage, because it accommodates itself 
to wide or narrow slits ; but it would be 
just as reasonable to form nuts and span- 


- ners of the shape shown in Fig. 5. 


The shape shown in Fig. 6, where the 


-. blade is wider than the diameter of the 


head, is only objectionable, other con- 
siderations being good, when the head 
screws down flush with the surface of the 





~ work, which rile will not eats Sot 
being done unless the tool is tilted as. 
- shown (and not always then), when, of. 
-_ gourse, the nick will suffer. There is aie} 
a risk of breaking the point of the tool. | 








Bee. = Fis. 7 Wide = Fig. 8. — Most 
‘Point: a Bad Efficient Shape 
Shape of Point — i ee, 


é 


Fig. 7 shows another defective form 


. “which is becoming much more common 
than it used to be. Being wider at the 
end than at any other part, it is liable to - 
break, and there is a tendency to make 
: the edge too sharp. a eee 
.. The most efficient eee edvitat has ‘a 
ae point shaped as in Fig. 8. There is no 
angle on the edge until it is clear of the 
-~ serew head, so that little or no pressure’ 
__is required to keep the edge of the tool 
in ‘its place, provided, the screw head has 
not already been spoilt. All the power of 
the driver is thus available for turning the 





> 


screw, and this is all the more important . 3 


when withdrawing a screw that has been’ 
= in position for some time, because forward 
pressure militates against the desired end. 
An advantage of this form of edge is that 
it is no use as-a stone chisel, SO that.one:. 
peeks NOt tempted to use it for } jumping holes, 
which is the ruin of many screwdrivers. 
This shape is especially advantageous for 
~ screws of large size. Such a screwdriver | 
__as is shown in Fig. 8 should be made from 
es: a round steel spincle of a thickness equal 
to the diameter of the head of the screw 
for which the driver is to be used. The 
_ tang povale been forged for the handle end, 


4 ~ ~ an 


may be done by annealing, the point be 


dark corner until the glow just disappea 


the round side of a half-round file, keep 


: t is to he Aone ne ge sure that iti is. 


‘is properly shaped, heat it to a dull red 












the other end is softened for working ; t 


heated to a dull red and cooled slowly 
the ashes of the fire ; ; but as good a rest 
may be obtained at once by heating the 
point toa blood red and holding it in. 

and then cooling it in water. If the poi 
is quenched the moment that it turns bla } 
it will be as soft as it can be made. — = 
point can then be carefully shaped with 


eine edge or “point ” as. ‘thick as. is co 
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ties Using a » Spiral Screwdriver ae Ba 
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course, davite a ‘range of cccwanoes to 2 


suit various sizes of screws, but. three 
drivers will be found to embrace most sizes 
of screws in general use. When the edge 







and quench it in clean water, which wi. 
_ make the: edge. hard and brittle. I Polish 











































the filec itta swith emery cloth until ieee Patterns’ of Scrbudrivers. —Many 
oa and. hold. the round part of the spindle, | Sind. varied patterns of screwdrivers are 
near the point, in the flame of a gas ring — obtainable, but no one of them is the. beets 
(in a wooed slight). until the colour yee to for all purposes. Fig. 1 is a photograph - = 
SEE Rios gare Nag ae ace Sone of a number of different kinds and may 
: a : ggg 4 assist the amateur mechanic in arriving es 
ata choice. c is the time-honoured flat- < 
handled tool which is being ousted-from — Bab 
its position by the oval-handled and = = ; 
sp oherical- handled drivers shown by B and — 
A cylindrical handle is found, as a 
fale: ‘only on_a light screwdriver, such as 
that (G) used for small electrical apolar : 
and typewriters. Fluting the handle gives a 
better grip. Round handles are also found © Me 
on light ratchet tools of the “Yankee” we 
- type B, which, both in inserting and with- — 
drawing a screw, allow of the handle S 
rotating idly on the blade, which remains : ae 
_in the nick of the screw, the hand main- 
taining its grasp of the handle all the es 
while ; the alteration in direction of the 
_ drive is controlled by a little stud in the © ‘ 
handle. uw shows a very powerful type 
_ of tool, slic overhanging handle allowing of 
~ great, leverage being exerted ; this pit oe = 
tern is used for tightening up ‘the screws 
_ of plane irons, and is also a favourite with 
-~motorists. “A well-made screwdriver, pro- 
duced almost especially for motorists’ use, 
= is that shown by F; both blade and handle 
are e forged i in one Se Diece, and the handle has — 
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whe: n the extreme edge 


a assumes a tint. between 
which is. often — 
Sine “ pigeon’: 8. 
~ colour, imme- 

> quench, — : ‘The 
paring will vary a 
Spee _difierent 
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a wooden “‘ scale” on each face; this resistance is serious. Probably, however, 


construction obviates any possibility of 
- such trouble arising as would occur if the 
wooden handle of the ordinary type of 
screwdriver were to give way or become 
loose and fall off. The width of the 
handle in this all-steel tool is not sufficient 
to give much leverage, and the tool will 
probably be a disappointment to wood- 
workers who try it for the first time. The 
little button-hook pattern driver shown at 


: : ees x : é ake : 


a (see Fig. 





Fig. 12.—Showing Theoretical Advantage of 
- Long Screwdriver on Occasion 
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J is a convenient tool to have in the kit, 


it coming in handy for many a purpose for 
which the ordinary screwdriver would be 
too large or unwieldy, and possessing the 


it is a matter of practice and experience, - 
since the American workman uses the — 
spiral driver with complete ease. 1 Thee 
saving in time when using the spiral driver | 
on small screws is remarkable. All the 
holes are bored in readiness, all the screws — 


_ are started with a light hammer blow each, 


and the spiral driver is then rapidly pisces 
in position and the screws inserted Sip ee : 
by pressing forward the handle (see Fig. 9), 


__ the tool being steadied by holding the j 


The idea that a screwdriver increases in — 





but not quite dead; but it is true that— 


advantage of costing only two or three. 


pence. The American mechanic has. be- 
come an adept in using the spiral ratchet 
‘screwdriver A, which works on the princi- 
ple of the Archimedean drill. It answers 
well with small screws, but most English 
workers will prefer the ordinary solid 
screwdriver for stout: ones or hers the 


loosening its hold automatically when the. 
~ serew is nearly in place ; even should it” 
-_. not do so, a slight sideways pressure On — 


width: of the screw head. 


chuck with the other hand as shown: 


The use of a screwdriver bit in a brace _ 
10) provides an extremely — 
powerful—sometimes too powerful—tool, — 


the leverage obtained being very great.’ 3 


This Combination answers well for the — 
removal of stubborn screws, if the screw E 


itself is strong enough to withstand the — 


strain without breaking. a 
The combination of. a clip with the — 
ratchet screwdriver (see Fig. 11) (or screw- : 
driver bit held in a ratchet brace) has its 
advantages. In attaching a screw, one 4 
hand presses the spring towards the ea 
of the tool, while the fingers of the other 
hand insert the screw, as illustrated. The | 
tool can be held by one hand only, and 


4 
;. 
a 

the screw driven home, the clip generally ; 

“3 


















ae 
the tool will release the screw. a 
A Long or a Short Sivsucanes 4 


power in proportion to its length 1 is almost 3 


length is frequently an advantage. ~ Most — 4 
workers find that a long screwdriver is ~ 
more easily held in direct line with the axis — 
of the screw than a short one, and is there- — 
fore not so liable to come out of the nick, 
Then, too, it is generally easier to exert — 
the whole of one’s strength on a long tool — 
than on a short one. Theoretically, the ~ 
whole question resolves itself into what. 
is the amount of leverage that can be ~ 
exerted in turning the screw, and this — 
depends, again theoretically, upon the 
width of the handle in relation to the — 
If one handle — 
is 1} in. in diameter, and another 3 in, in 
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diameter, other things being equal, the 
former will require the application of 
twice as much effort as the latter. The 
reader must not conclude that one tool 
creates more power than does another. 
The whole of the energy required to drive 
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Fig. 13.—Gimlet-handled _ 
- ~~ . Screwdriver e: 


Fig. 15.—Revolving-handle 
Screwdriver . 
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Fig. 14.— Convenient Screwdriver to Revolve 
in Palm. of Hand 
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_ Fig. 16.—Screwdrivers for Use in Confined 
Position ear 
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the screw is supplied by the worker, and 
the same amount in the end is used up, 
whether a broad-handled or a narrow- 
_ handled driver be employed; but with 
one the energy is more conveniently ex- 
_ pended than with the other. | 


3 leverage can be exerted with a long 


~ e 





of the lines 4 and B (Fig. 12). 











Occasionally it may happen that more . 


driver than with a short one; and Fig. 12 . 
shows how this occurs. When a long ~ 


driver is slightly tilted (as in Fig. 12) in 


the - effort to move a stubborn screw, 
the top of the handle goes some distance 


{see A) away from an imaginary vertical 


line running down through the centre of 
the screw. 
safely tilted to a greater angle than a long 
one ; and therefore the powers of the two 
tools should be proportionate to the lengths 
However, 
should the worker try the experiment with 


two drivers of unequal lengths, his hand 
is unlikely to detect very much difference ;, ~ 


and he will find that the tilting prevents 
the proper application of the turning 
effort, and is liable to cause the tool to 





Action of Screw 


| slip or the head of the screw to be damaged 


—perhaps both. 
Special Types of Small Screwdrivers. 


A‘ powerful little tool is the gimlet- 


pattern driver (Fig. 13), this resembling a 
gimlet, but having a screwdriver blade 
instead of a boring point; the T-handle — 
provides great leverage. 
For small screws the driver shown by 


_ Fig. 14 will be found very convenient. It 


may be made from a round rod of silver 
steel, and the size indicated in the iflus- 
tration has proved useful. The top end 
is of brass and revolves in the palm of the 


hand, a groove round the rod and a small 


screwed pin in the neck keeping the head 
in place ; the turning portion is a piece of 


_brass or gunmetal bored to fit the rod and - 
sweated on with solder. 


Tt can be milled 
on the surface with a coarse milling tool 
in the lathe, or have longitudinal grooves 


ee 


A short driver could not be- 2 
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. Fig. 19,—Countersinking Bored Hole with Fig. 20.—Countersinking Bored Hole with 










co en tt i a a rte 








“ 
| = 
BS 
3 
f 
! a 
eee > 
Pos > 
ba 


Gouge ; Rose Bit ; 








292 











© Gol ine with a Seon head file, hick © 
_ gives a good grip for the fingers. A great 
~ advantage with this form of driver is that 
Be hile it has sufficient power to drive a 
g Me 6 1-in. screw, one sas feel better the 
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Big. 













Ss “power: that. is ee ex-_ 
“ peace on a small screw, 

and is not so liable to. 
= - overhaul it as when turn- 
—e ing with the whole hand ; i 
one can also insert a 
screw-in a confined posi- 
: tion where an ordinary — 
“screwdriver would not 


ee answers) = es 
ae mek For seein fine, long “ee 
= screws, an American has — 
; suggested. the use of the — 
= curious little tool shown - 
ae by. Fig. 15. The cranked 

piece of steel wire re- 
= volves: freely 1 the handle — 
A; and. its. bearing isa 
: “small brad; B, that has 
| = een driven down the 
hole. 
is flattened as required. A number. of 
_ wires with different-sized ends can be kept 
on hand, and interchanged as conditions 
Fe require. In use, the tool is placed i in the | 
position cue and eae sayy 
. promised = 


Sox 
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ei8 Removing Damaged ‘Serew: with Wrench 
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“Fig. eee tS Dapoted Screw wi 


The other end of the cranked Wire 


See pd ate fag Carifinet ‘poste 
‘Gons:—The cranked type of Jcreweeeae 

shown by Fig. 16 is for use in confined — 
‘positions where there is no room verti- — - 
= ee for ane ordinary kind. -The re- : 
: quirement of this pattern — 
is that the blades shall — 

be so set on each end that 
they shall engage alter- : 
nately with the nick of — 
the screwhead at every — 
quarter of its turn. Ane se 
_ one who has used this — 

_.. tool as commonly made 
_ {sée- A) cannot ‘fail-to- : 
have noticed that the — 
edge or point that runs - 
at right angles to the — 
length of the tool does 
its work much more ¢con- 
veniently -and_ reliably 
than the opposite one : 
running parallel to the 
length, this. one being — 
difficult to keep in the 
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se 
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Serghend during as The inisen zs 
proved form shown in plan and elevation — 5 
by Fig. 16 is commended as possessing at. 
hodk ends the advantages of. the best SEs é 
the old pattern. 
Cramping Action of a ‘Scre w.—The | 
screw is really a ony: the ile So 


ete: 
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; 
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fs _ hand drill can be used as in ee 20. _ fingers alone or with a wrenclr, as in Fig. 22; 


2 


- are quite the most convenient boring tools 





except to emphasise the desirability of 
always boring an adequate hole for the 


~ All screwheads should be driven in flush 
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action faine place between the head apa Withdrawing Deniged Screws from . 
the thread. To ensure ses cramping Woodwork. —The subject of removing _ : 
? _ damaged or rusted screws ° ae 


from woodwork is of  . 
perennial interest. to — 

mechanics. Dealing first _ 

with screws of which _ 

part of the head has 
been broken off, and 

which may project from 
the work, \there are one 
or two methods that may ; 

be adopted. One-is to _ 

file the head so that it~ ae 

has two parallel faces, —~ 

and then turn out the ~~ 

screw by means of a 

wrench, as shown in Fig. 3 

21. Sometimes it answers 

to file the head of the — 

Re heer S ER ITE RTC © screw square,-and then. 

Fig. 23.—Cutting Off Old ‘Screw with Hack-saw = to place over it a stout : 


action, it is essential for the body of the 
screw to be an easy fit in the material next 
to the head of the screw as shown in 
Fig. 164. The hole in the lower piece 
should be bored a shade smaller than the 
reduced stem of the screw at the bottom 
of the thread, so as to-allow the thread 
to cut.its own way. A well-greased screw 
is easily taken out at a future time. 
Inserting a Screw in Woodwork.— 
But little need be said under this head 


screw first, this saving a great deal of 
hard work when actually driving in the 
screw. The small hand drills with bevel 
gear (Fig. 17) on sale at most tool shops — 


- for use in this connection compared. with < 
either gimlet or brace and bit ; they save a 
- lot of time and their use is simplicity itself. 


with the surface of the woodwork, for 
which purpose the hole generally needs 
to be chamfered, which work may be done 
in one of two or three ways. Either a 
chisel or a gouge may be employed as in 
Figs. 18 and 19, always starting the cutting 


across the grain, or arose bit ina brace or clock key, either turning the hey with the a8 






Fig. 24.—Boring Out Old Screw with Shell Bit” 
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f 


2 but the risk of breaking the key, unless it 

be of the old-fashioned stout variety, is 
= appreciable. In some cases a projecting 
_ screw may be gripped strongly enough 
4 with a pair of pliers to allow of its being 


= turned. Should these methods fail, the © 


head of the screw may have to be ham- 

_~ mered in or filed or sawn off (see Fig. 23), 

. and a new screw inserted at the side of-it ; 
or the old screw may be removed by 








Fie 2 Startins Stubborn Screw with a 
Hammer Blow a 


in means. of 2 ei bit in a brace as shown in 
| “Hig. 24, and the hole afterwards plugged. 
In the case of a stout screw, a new,nick 
may sometimes be formed by cutting 
. with file or hack-saw, but frequently the 
_ attempt to turn the screw with a screw- 
driver will simply cause a further fracture, 
there being insufficient metal to a the 
requisite strength. < 


-_. When the whole of the screw is ame 
bedded, and the head is too much dam-- 


_ aged to allow of the screwdriver being used, 
= it must be bored out. 
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Withdrawing Rusted RAT from 
Woodwork.—For starting rusted screws, 
the old method is to put the end of a red- 
hot poker or iron bar on the screw head 
and leave it there for a minute or so; 
the expansion of the screw due to the heat 
may break the rust contact between wood 
and metal, and allow of the screw being 
withdrawn. Still another method, and 
one which is frequently more convenient, 





Fig. 26. ee Extra. venue for Stave 
Stubborn Screw 


~ is to place a stout screwdriver in position 


in the nick of the screw and give a smart 
hammer blow (see Fig. 25), thus driving 


in the screw ever so slightly farther and : 


breaking the rust contact as_ before. 
Another method that frequently answers _ 
is to place the screwdriver in position, and 
then to force it round by means of a wrench 
applied as in Fig. 26, but there are certain 
disadvantages connected with this method; 
the screwdriver may not be able to stand 
the strain, in which case it will break ; or 
more probably, especially in the sase of 


. a ~ 


ap an old baad screw, ae the pee fae 
the screw will fly off, and should the job 


be the removal of a stout hinge a great — 


. deal of trouble will then have been caused. 





ays Fig. 27.—Turning Out Broken Dorey; 
- with Blunt Chisel : 


-- REMOVING DAMAGED OR RUSTED ~* 
_ SCREWS FROM METAL-WORK. oe 


This is the most troublesome job tnat 


= the metal-worker has to deal with. It- | 
causes ‘much waste of time, and if not ~ 


done skilfully and effectively inflicts 
-- damage upon the work which is some- 
- times erp RTEASe Removal of screws by 


| 
\ 
ne 


| 





_ threads have rusted up, or that the head 
has been distorted or torn “so much as 
to render the application of a screwdriver 
or spanner ineffectual, or the head has 





of a atk has Ste Teg ‘Difficulty is 7 


hard. | 
pal methods may be ado pted: (1) . 


threads, softens_ the rust, and~ 
_ applied to the head so as to expand it 


> hght nut, a heated: ring such as a res : 


oll having been. previously. soaked in. 
Vibration given simultaneously with a : 

_ turning effort produced by a spanner or 
screwdriver is always to be recommended. . 
Ae 3 =. ss - Due caution is, of course, necessary when — 
“Fig. 28. —Drilling Screw nek ee. Drill : 


- other than ordinary methods may be_ 
rendered necessary by the fact that the 


If the size of head permits it is occasion- 


; neat shape with a file and use a thi 
_ twisted off, or that the exposed portion _ 






























also occasionally met with owing to the | 

fact that someone has, through i ignorance; — 

tightened up a bolt or ‘screw ayn Ar 
“2305 


In the case of a merely rani or tight 
screw, which is not damaged, three princic 


thorough soaking with oil — preferably — 
paraffin — which penetrates between the ei 
facilitates 

the unscrewing. (2) A white-hot— iron 


and slacken the fit.. In the case of 2 


= a Aa a .~< es 
~ So eee So ees is 
= 
33 





2 Bie es 29,—Turning Out Stump with 
= seers: ye gee Drift SOE oe 2S = =F. 


Hee may e aeapala over <%% for: a while : 
(3) Vibration, produced by hammer blows, — 
either on top of a head, or at the sides, 


= 


dealing with screws in cast-iron work. | = 

Moré difficulty is met with when there 
is no head, or only a portion of one, to~_ 
obtain a grip on, or if a slotted head has 
-its screwdriver slot pulled out of shape. 


ally feasible to widen the slot. ‘out to 


screwdrivers: : FBS Sane often the requisite” : 
a ee ~ . 







ey 

ee 

= He aie eis ioe the reason. 1 that the jietele a 
a results i in tearing off half the head. It is — becomes expanded by the punching action, oS 3 
3 generally safer to grip the sides of the and - epenions in the hole. Discretion » vee 
3 head with a pair of pliers or pincers, or in f+ 
a vice, to twist the screw out. Or flats = 
may” be filed on the sides to apply a 


spanner. or to afford a firmer grip for = eas . we : ee 























‘pliers or other tool. Spoiled studs can be oe 

dealt with in a similar manner, or a pipe _ aan 

- wreneh may be employed, or the well- ae 

known dodge of rolling a bit of rat-tail file SU Ss 

in between the stud and the jaw of an _ ee 

ordinary spanner. In all these instances m3 Z 

2 Fig. 31. —Method of Starting Hole as ae 

ST ; Concentrically ; Sy ee 

ae SLA 4 eos ; Se 

< / A & s oe, 

A _ Wy 2 

Fig 30. —Stump Drilled Out to ‘Leave. a—- 3 Soe 

| Thin Shell Hers = 

ihe screw or tad is spoiled aaa must be ar = 

a _teplaced by a new one. - oh 

- If insufficient head is left. to aes a grip, ; ro 

or the portion of head originally existing — eS 

__ is twisted off in the attempts at extrac. gor 

- tion, it is usually necessary to resort to = 

5 drilling, the alternative being to try rota- _ Lie 

_tion_of the stump in the manner shown — ae 

_ in Fig. 27; a blunt chisel or a centre-punch : = 2 

is: held at a low angle, with its edge or it~ - ae 

point res on the top of the stump as <e Regis ct 

Be caras sania rotheontside angie Sa 32. eas ge eee tapped ¥ 22 

— and. is: eaviven with the hammer to turn. shares r) se 

st. e piece of screw around in the hole. — must be ee in trying this method. Se 
a Sometimes this method will succeed, the In some instances, chiefly in soft metals 


Be 
vibration of the blows giving considerable or alloys, it is “possible to cut-a nick in 
erg peentages but: a @ screw is very tight the top of the stump with a thin keen 


~ 


et. tee oe . 7. 
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chisel, so as to enable Ane chisel to be 


~-used subsequently as a screwdriver, apply- 
ing considerable pressure on its head - 


while turning ; but this also may fail if 
the cutting swells the metal too quickly. 

Drilling-out is the last resort that is 
available when neither of the foregoing 
methods succeeds. If done carefully it is 
a rapid way of extraction and offers the 
choice of about; three different ways of 


removing the remaining portion of the _ 


stump. The best way is that shown in 


Fig. 28,-in which a left-handed drill is — 


utilised, and first sunk in for a short 
distance with a light feed. Then the 
pressure is greatly increased to make the 
cutting edges take a deep bite into the 


metal, so that the effect of further rota- | 


_ tion is probably to start turning the 
stump to the left and winding it out of 
the hole. A stout, firm drill should be 
used, with thick point so as to withstand 
an unusually heavy feed without breaking, 
and it should not be tempered too hard. 
Should the drill snap, or fail to produce 
the required result, the method illustrated 
by Fig. 29 can be tried. Here a hole is 


drilled farther down, and a tempered © 


piece of square steel of tapered form, with 
sharp corners, is driven lightly into the 
-hole, so that the corners dig into the 
metal. The tool is then turned to the 

left with a tap-wrench or other means, 
and gives a powerful grip on the hollow 
— stum 

“The method shown by Fig. 30 is recom- 
mended for exceptionally tight screws or 


rusted ones where it is hopeless to try to _ 


twist ‘them out. A drill is used (shown 


above the hole) very slightly smaller — 


than the diameter of the root of the 
threads, thus leaving a mere shell in the 
hole, which shell’ can be still further 
weakened by slitting it partly through 
down the side at one or two places with 
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a fine, thin- edged file. 


rth cee: is li vo 





difficulty then in breaking it up by apply- . 


ing a thin-edged chisel from the top, 


lightly driven in between the shell and i 


aes side of the hole, until the shell caves 


The chief risk in adopting this mode — 
of drilling is that the drill may not start: — 


centrally, and in going to one side drills i 


away part of the threads in the hole— — 


an undesirable result.. Care must there- 
fore be observed to start the drilling — 
accurately. If the top of the stump _ 


should happen to lie in a little way below _ 


the surface of the work, a twist or straight- 


fluted drill of the core diameter can be — 


used with advantage in starting the — 
countersink, because its body diameter 


is guided by the roots of the threads. A d 


slightly smaller drill is then used to 
finish the hole. Or, in the case of a cover. 
or other portion of work which receives the 


screw or stud sticking up from the hole, 


_this cover may be utilised in the fashion _ 


_ of a drilling jig, as shown in Fig. 31. Itis — 


placed on and a couple of the other — 


fastening serews or nuts tightened up to 


locate it properly, and then a drill of the _ 


full diameter is run in sufficiently to start 


drill. 
In very bad examples of rusted or Hane 


screws it may be found necessary to drill 


out all the piece of screw, with the result 


> 


~a good recess for the following _ core-size_ 


that the hole cannot be again utilised: for — 5 


- the reception of a similar sized screw, but. 
- must be tapped out for the next size. 


Occasionally this fault is of no import * ms) 


ance, but if it is necessary to. keep the 
size of a stud and nut to match com- | 


: 


panion ones, the method illustrated by — 
Fig. 32 can be followed. The tail of the — 


stud is made large to suit the re- tapyel 
hole, and the remaining portion is reduced ~ 


to the same diameter as originally exist- | : 


ing (see Fig. ae 
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‘Tus ies will illustrate some of the 

_ correct methods of manipulating ropes 

and slings, and will describe how some 

eof the most useful knots and hitches are 
tied. 


— ie ica i 
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ae 


E Fig. 1 illustrates the parcaee method. 


of tying the ends of two ropes, Fig. 2 
: _ showing the incorrect method. _the latter 
is often referred to as the “granny ’ 
Pinot, and is almost sure to slip upon 
tension being applied to the rope ends. 
Fig, 3 is a modification of this type of | 
- knot, equally as safe as Fig. 1, the differ- 
Pence being in the disposition of the loose 
Pond A, which forms a binding lock when 

tightened, 
Fig. 4 is a handy form of running noose 
“or slip knot. If made thus, it will be™ 
non-slipping, but if tied in the form 
eshown: at Fig. 5 it is dangerous. ee 
8 The bowline shown in Fig. 6 is perhaps 
the best of the many forms, as it is non- 
slipping. Fig. 7 shows the application of 
two half-hitches to a rope used as a guy. 
Fig. 8 illustrates how a bight is some- 


“times put into the middle of a rope. 


- Whilst this method is a perfectly safe one, 
it possesses one undesirable quality —if 
much weight be suspended therefrom the 
knot i is very difficult to untie afterwards. 
-A much simpler, better, and equally 
Peate bight is that shown in I'igs. 9 and 10. 
To make it, the rope is caught’ up in the 
“middie and given a half upward twist, 
bringing it into the loop shown in the first 
pemee A of Fig. 9. The loop end is then 
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aN ‘Knots, Hitches, and 
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taken in the left hand and again half 
twisted in an upward direction, bringing 
* the centre of the loop half on each side 
of the upward portion of the standing 
rope. This is shown in the second stage 


B, in Fig. 9. Now take in each hand one _ 


of the loops and give them one complete 
twist in the same direction, finally bringing 
the two loops in a downward and forward 
position ready to receive the hook or 
tackle to be attached thereto. © and D 
(Fig. 10) show the third stage and the 
completed bight. © 

Fig. 11 is known as a sheepshank, and 
is used when it is desired to shorten a 
rope. The only thing to be observed when 
making it is that not less than 6 in. or 


8 in. of folds extend beyond the half- 


hitches at each end. 


Fig. 12 shows the basket hitch, which — 


is a useful rig when wishing to sling many 


forms and shapes of work. — It is made by 
joining two endless slings in a manner 


shown, its application being’ illustrated 


in Fig. 13, 
Fig. 14 shows an arrangement that is 


useful when only a temporary suspension _ 


requires to be made. It is really stronger 


and safer than appearance w rould suggest, 


and, moreover, is frequently used, but 
the writer has not much faith in it: 


Fig. 15 shows a method of satisfactorily 


suspending around shaft when ‘it is 
desired to maintain it in a vertical posi- 
tion, say, for fitting or trying in purposes. 
The alternative method in vogue is to 
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Bétach: a pair - of ES or a lathe carrier 
and sling with a rope ; but the former, 
if tied as shown, is as safe and certainly a 
“more speedy method than the latter. —— 
- Fig. 16 shows how a temporary hold 
om ay be made to a ‘suspended weight over 
a beam or joist. This also is efficacious, 
out not fool- proof, and. therefore ‘should 
be used with caution. 

x sting, square or rectangular in Section, — 
is usual to use the endless rope sling ;- 
but when. doing so. there is also in this a 
pint -to be observed, “but frequently 
d isregarded, when attaching ~ His 
method to be avoided is shown in A tase YS 

-if used thus, the weight is liable to shift 
or slip in the hook of the lifting tackle, 
nd. a much: 
g. 18. _ By simply Cropetn or twisting © 


: os in the direction indicated by. thé: 


Fig 23. aes * Spanish Windlass ” 


= ie 19 ce ne a rope e sling may te 


-conomise head room and make the most. 
the ft. - 2 = | 

Tt sometimes happens that it is Aor 
to epee: a cracked pole, lash een a 


. - Sy 


- wn > 


ie In slinging a block of Beene: oraweighty = % 


The 
tter way is illustrated in — 


; Eee the other aay, the danger, eB 


-- circumference of the rope. 


render the rope safe under strains, 

























ea totk re or bind a broken hammer, 
axe, or pick shaft. 


To combine strength 
with neatness it may be accomplished as 
in the first ueenaton of Fig. 20. Start 





Fig. 22.—Serving or Whipping a Rope End — 


biading by making the loop a the required — = 


length, then bind tightly and closely along 
until the end of the [oop is reached. Pass 


the end of the string or rope through the : 
loop, and by pulling at B the end will 


be pulled through into the binding, both 
ends being afterwards cut closely off. 

The second illustration in Fig. 20 shows 
another method of binding. 


the first and last ends after the coils are 
complete. This is shown in Fig. 21. 

In Fig. sc Is shown how a rope end is 

“ served ” “ whipped.” 
plished. ee means of the - contrivance 
known nautically as the “ serving board,”’ 
and shown in the illustration. The method 
ofusing itisasshown. ‘Tension is put on 


the binding by giving the loose end several ~ 


turns round the instrument, the hollow 
in its underside fitting partly round the 
The whole is 
then given a rotative movement, with the 
rope as centre, until sufficient length of 


whipping is attained ; the end of the cord — 


is then passed backwards through the 


last half a dozen coils, the instrument — 
removed, and each coil which is then | 
individually” tightened, and the — 


slack” 
— Jast end pulled taut and cut off. 
The ‘Spanish Windlass ” 


reduce a new rope to an old one, there are 
times when it is of the greatest use... _ 
‘To preserve the life of a-rope and 
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This is accom- ~ 


is shown in — 
Fig. 23. Much‘as this is despised for its 
hung over a joist or beam in order to crudeness and the fact that it tends to 


it . 


In this there __ . 
is no double loop to pull through, just’ 


of " Be eet ee age ee an, ag ie ee PON, GEN ee oe eee kaiae Lf pA Mala 
- - a a > Ts ah wae 2 ds y Bias ~~ : ees Lk 5 
an ea : ty eee e ba os we BAR eae o | 
3 3 > ; bac Fo ra Pitney A Sf oe 
- “3 ees : SAG 7 | 
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should be aanprully coiled or folded up atics to straighten out the fibres. Keep — 
when out of use, and hung up in a dry the ends whipped. Keep ropes ‘as much — ‘| 
place. Never let it lie slack on. a damp as possible out of quicklime, oil and grease. — 
floor, or keep it where it will be alternately Protect the strands, if- lifting heavy cast- 
dry and: damp. Beware of mice and rats, -ings or stones having sharp angles or — 
which will work irreparable havoc with corners, by interposing wood, sacking, or 4 
a@ rope in a single night, and do not put shavings.. It“ is a ‘wise - "precaution mre | 
“a rope away in a knotted condition, but’ examine every foot of a rope’s length | 
untie each knot and give it a few smart when taking it out of store, and also: 
‘blows across a hard floor, or block, in before putting it into use. | | 
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Making Dextrine Adhesives 
THERE are three chief kinds of dextrine, flame, and “pring to a temperature O of 
(1 and 2) the common or commercial 160° F., no more and no less. Stir in the | 
white and yellow, and (3) the extra pure. - powdered dextrine very slowly, and take 1 
The last-mentioned costs about 2s. per lb., particular care not to let the temperature 
and is rarely used for adhesives, for which - vary more than 1° either way until the © 
purpose the commoner kinds, costing whole of the dextrine has dissolved to — 
about 4d. per lb., are good enough. - form a perfectly clear solution. At the 
The kind of adhesive employed for temperature stated, the dextrine under- — 
postage stamps, envelope flaps and labels _ goes certain changes. As soon as the | 
is made with: White dextrine, 2 oz.; dextrine has passed into solution, add the | 
dilute acetic acid, 1 oz.; water, 5 oz. (4 pt.); essential oils very slowly, stirring all the | 
and methylated spirit, 1 oz. These are time; then allow the solution to cool 
mixed in the order given. The gum is © slightly, and pour into wide-necked bottles, 
brushed rather thickly upon the PAvOCS and to be immediately closed with corks or 
allowed to dry. screw-tops. The adhesive at this stage — 
A common form of dextrine adhesive, has the appearance of gum. The filled © 
which may be used in the same way as_ bottles and jars should be set aside for | 
ordinary gum, consists of : White dextritte, about a fortnight. The paste sets slowly, # 
1 oz.; boiling distilled water, 3 0z.; and and in time congeals, becoming of a ‘per- © 
methylated spirit, 4 oz. Stir till dissolved fectly white colour, and possessing — the 
and strain through calico. firm consistency that is characteristic of — 
The whitish paste is the most popular the commercial pastes. If too stiff, add | : 
form of dextrine adhesive, because of its a little water, and. work it round with @ 
efficacy and extreme cleanliness as a brush. The paste becomes almost: as 
library or office paste and photographic hard as chalk if exposed to.the air for a 
mountant: The whole secret of making period. In course of time, the preparation — 
this kind of paste is to have the water, develops cracks and becomes unusable ; — 
when mixing, at the correct temperature. when this happens, add a little water, re | 
One of the best-known commercial pastes stand the jar or bottle in a saucepan of 
consists of: White dextrine, 23 'lb.; cold water, and heat until the mixture | : 
water, 2 qts.; oil of witersreen: and oil melts and loses its whiteness ; if stood — 
of clove, 13 minims each. Placethe water aside for a week the itenals retina 
in an enamelled saucepan, put over a gas- . when the mixture will be as good as new. 


‘ : ae | 





A Home- built Printing 
Spee | s, Press 





impression will be uneven, the type being 
nearly forced through the paper in some 
places, and scarcely touching it in others. 
Another source of disappointment is ~ 
the size of the press. This should be at — 
least capable of printing on large note- 


_ AMATEUR printing is fascinating work, 

but it requires more initial outlay than 

the average hobby, and its first results are 
liable to be disappointing. 

The first essential of a printing press 

- is that it be capable of giving a steady, 


\ 





= Fig. 1.—Side Elevation Be Press with 
- Impression On 





Fig. 2,—Side Elevation of Press with 
Impression Off 


paper—that is, the actual type ie 
should not be less than 7 in. by 5 in.; 
and an iron press to print this size will > 
be found expensive. 

No home-made machine constructed | 


Was « \ 


w > 





platen, though in a less degree. 
_ bed and platen must, when they come 
_ together to make the impression, be as 


Fig. 3. 3 —Plan of Press with Levers and Bed 
7 Removed 


7 - firm and strong pressure. Another con- 
dition is that the bed be firm; thus 


- wood is not satisfactory for the type to 


stand on, and this also applies to the 
The 


“a nearly paraliel as ; poeinle, otherwise the 


- = 7 
‘a 4+ : 
Py = ‘ 
. 5 ~ 
eal = 


largely of wood will equal one made of — 
iron throughout, the principal failing 
being the speed at which it can be worked. 
But as an amateur has rarely anything — 
approaching a long run to do, this need 
not enter into his calculations. 

It is impossible for the ordinary amateur 
to make a machine on the lines of the iron_ 


presses sold, on account of the bearings | 


needed, and this will explain the totally _ 
different appearance of the one illustrated — 
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E | trade. Ss. bor the upper side of the bed. Between 


+ from the line drawings. The reason for top which connects the two levers, formin 
this is that as the model progressed to- together a very powerful toggle joint, the 
wards completion, various improvements action of which will be best understood % 
_ - suggested themselves, and these have been by the aid of the eoprodueds photonreny 
oz embodied. Fig. 1 isa side elevation of (Figs. | 6 and pepe 
_ the press with the ampression on, and — In printing, the. action is as follows : 


aS pression off. hie 3 is a plan with the platen i is drawn Focvern. to vie left- hen 


through | the press lengthwise, with im- even if standing with the j printing face 
pression off and on respectively, but -uppermost. The fact of its being when ss 
-without the levers. Figs. 6 and 7 are —in.use face downwards makes no difference 


_ its two positions. _ The Frame.—The first part: to ayes is aa 


by means of the bar B, the lifting frame c, it will be all the better if made. in. har 


ft 


frame A is fixed the type bed F, to which dovetail slotted to suit. ~The whole ther 


. fe type H is firmly wedged (or. “locked: ~ in each if soft wood is used, or glue onl 


































in his: chapter from those used in “the | yy eeeone Shae are eoieed in Soe nonueaa 


The photographs here reproduced were the two bars x is fixed a solid block, 
taken from a model made for the purpose, which the hand lever 1 is.screwed, and the 
and in some slight respects they differ latter is also pierced by the bar at the 


bed, platen, and i pCesea apparatus end of the press, which causes the ‘roller: 
_. ~ to pass under the type, thus giving the 

latter a slight: coating of ink. The paper 
- _. to be printed on is laid on the platen p, 
- and the whole pushed along to the other 
end of the frame, thus bringing the paper 
under the type. The lever i is then 

_ depressed, bringing it into the positio 
dae ae Saar shown in Fig. 1, which lifts the frame 
Fig. 4.—Section of Press with Impression of © and presses the paper with great force 
Pee as / on to the type, and prints the matter set 

| —h Se —up.- The rollers at the same Te ie 
assed along under the ink table M, thus — 

| Po ee poanan a fresh supply of ink for. the > 
next impression. 
“Objection may be faker to the fact that 
the type being above the platen. is liable : 
A tofall out. This, however, is a fallacy, as ~ 

Fig. 5.—Section of Press with Impression On unless. the type is imposed so that it is — 
| : ‘quite firm and solid, the loose letters would — = 

removed, and Figs. 4 and: 5 are sections be drawn out by the suction of the rollers — er 












ys 


photographic views showing the press in whatever in practice. 


The Action Explained. the: rect- the frame (Fig. 8), the sizes of which are 
angulat frame a is what may be called — given in Fig. 9. This may be made in 
the frame of the press, in which is pivoted deal, but if the cost is. not prohibitive 3 


on which rests the platen D, to which are wood. The ends have a dovetail formed — = 
attached the inking rollers E. On the on them the full width, and the sides are: = 


is attached by clips the chase G, in which — drives together tightly, and a few nai 


”’) for printing. . if hardwood, will fix all together. 2 

“ hhe bars I are pivoted to the sides of a, ‘Lifting: F rame.—The lifting fram 
near the bottom, and work in slots made is shown complete in Fig. 10. Th 
for the purpose, and at the top they are length and width of this must be such a 
"pivoted to eS short bats K, which at the to allow ue its fitting closely? inside th 


~ : 1 ae at 
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~ ers 
frame A. Tt AN of che two sides, aes ae holes being drilled iu them 
_ which must be mortised to take the ends — for the purpose. ‘T’he channels in theends = 
x ‘in Fig 11, and the two ends which are of the platen in which thesc bearers fit 
~ tenoned. to fit into the sides as in Figs. must not be made parallel to-the face, 
12 and 13. The former is less in depth but low at the back end and higher at the — 
_ than the other and the sides, to give room front end. The dotted lines in Fig. 4 
Box. the inking rollers to pass over it. and the reproduced photograph (Fig. 15) 
- This frame is best. fixed together with ~ show what is required. See 
pins as shown, and the tenons may be As there will be considerable faction =e 
wedged as well. It is imporjant that-it between the underside of the platen and 
be strong and firm when finished. The the top of the lifting frame o, it will be 
rounding of the ends of both the above advisable to insert strips of metal along* sas 
_ frames i is a matter of appearance only. ~ “the latter and also in the former. This — 
BS Bed.—The bed of the press Fis a solid will not only prevent wear, but will make 
_ piece of wood of sufficient length to reach the operation of the press much easier. . 
across the frame a, to the sides of which Adjusting. Lifting Frame.— The _ 
; is screwed ; and, as previously men- adjustment of the lifting frame c can 
oned, wood i is not a” “suitable surface for -now be made. To do this, preparc a 
the bottom of the type to press against block the size of the sheets of plate-glass 
if good work is wanted: The surface is in the bed and the platen, by barely lin. — ~ 
cut away, and-a piece of plate- glass N thick; it must be quite parallel. Clamp 
bedded in with plaster- -of-paris. If bed- the bed, the above block, the platen and 
ded. firmly there is not the least risk the lifting frame together tightly, with 
of the glass breaking. - the bed screwed in its position on the — 
~_The bed must be cut away a each end frame; and while held together thus, _ 
to allow the bar I to oscillate to and fro. — bore through the sides of a and the lifting Eos" 
The she ee of one: pee frame c frame at the back end of the press, and = 








Poa 
a ey 










"The Plateas The. ae to. ae next 
the tee D. This must be oe ng 





a et i. sala each oe is smade a narrow 
hannel as shown in 2 
sectional. illus- Boe 





=e are. Go baht 
§ trips of iron or 
‘ or aS 8 _ which will 


a : : Fig. -6.—View of Press with Impression One 
cess oF sinies + Aaa es ee aoe . ye oe 
ia ae the ends of the ee rust be ie ‘insert the bar sp. Then> unclamp side = 
annels about 2 in. wide by 4 in deep, remove the block, when the platen should — 
take strips of evn or brass. (see the slide to and fro on the lifting frame, and _ 
tted lines in- Fig. 4, and 0, Fig. 14). the latter should lift and drop easily at 
se strips. toe the bearings for the — the front eng. ( en 2 


& = 
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Part Assembling.—It is as well now | “put on by the lever, the side of the tecess ® 
to put the press together rather than in the bed will act as a stop to prevent 4 
have too many loose pieces scattered’ the lever being depressed too far, and thus — 

about. Thedimensioned diagram (Fig. 9) spoiling the work. 


















Fig. 11.—Mortised Ends 
; of Lifting Frame 


| 


Figs. 12and13.-~- | — 
Left-hand and | 
Right-hand 
Cross-pieces of 
Lifting Frame 





Fis. 7.—View of Press with Impression On 





Fig, 8.—Frame of Press 











Fig. 16.—Long Toggle Bar 
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Fig. 17.—Cross Scotian - Fig. 15.—Platen eth Roller 
y through Press Fig. 14. 2 Pusan witli Rollers ~ Bearings and Roller 





shows the position of the .bed on the The frame, lifting frame ©, and ae bed . 
trame, aiso the mortises in which the may next be prepared ; but they are 
long toggle bars work. The latter should not yet fixed together permanently. fae 
be made first, and the bed cut away to ‘The bed can. be firmly screwed to the 
correspond, so that when the pressure is rete, of the press, and ets the Tong. 


= 


7 
’ 


_ bars (Fig. 16) may be prepared, the length 
from centre to centre of the hole being ~ 


114 in. The holes should be drilled to 


_ take $-in. round steel rods; these rods 


should be made to fit as closely as possib'e, 


- but without being tight. 


i ~ 
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ure 
yh 
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ale : 
6) : Fig. 18.—Details 


ot Lever, etc. 


Fig. 27.— 
Section 
Through 

_ Half-tube 
Bearing 


AG 


Bis 30+ 
Split Pin 
in Position 








Fig, 19.— 
Short 
Toggle 


Bar 





Fig. 24.—Under- . 
side of Bed 





Fig, 29,—Bars with Split 


Fins. 


Fig. 33.—Section Through 
Inking Roller 





Fig. 17 is a complete section across the 
press when the impression is on, and 
Fig. 18 is a sectional detail of the lever 
and adjacent fitings. The block a is 
screwed to the top of the bed, and has a 
hole B completely through it endwise to 
take the lower round bar. It is planed 


A HOME-BUILT PRINTING PRESS 





Fig. 20.—Lever 


Fig. 23.—Section 
Through Bed — 





Fig. 25.—Method 
of Fixing Clips 





Fig. 28.—Plan of 
Half-tube Bearing 





Fig. 31.—Ink 


Table 


77 he 


> 
= 


307 


slightly at an angle on the under-side, and 
two tapered wedges are placed between 
it and the bed as shown in Figs. 17 and 18. 
These wedges form a means of adjusting 
the impression according to the class of 
work being done on the press. The block 


K& 


Figs. 21 and 22,— 
Fixed and Movable 
Chase Clips 





Fig. 26.—Chase with 
Filed Bevels for Clips 


G 
Fig. 32.—Section 
- Through Ink Table | 


©) 





Fig. 34.— ae 
Fig. 35.—Block Roller Core }|- 
Forming Base of in Mould : 


Roller Mould for Casting 





must be sufficiently wide to allow of screws 


_ being inserted on both sides of the bar 


as in Fig. 18, it being absolutely necessary — 
that it be perfectly firm and solid. af 

Toggle Bars and Other Details— _ 
To find the length of the short toggle 
bars, the block which was held between 
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the bed and the platen to find the position 
- of the bar on which the liftingframe pivots 
should be again placed in position, and _ 
The distance 
B (Fig. 
- 17) can then be taken, and the bars made 


the parts pressed together. 
from centre to centre of the bars B 


to this length as in Fig. 19. These short 


for fixing to the block c, the length of 
_ which can be found after adjustment. 


’ toggle bars must also be drilled for screws 


-the correct: diameter, ‘and screw it: to th 
sides of the lifting frame in the positio 


will then work in this very smoothly, and 
there will pe. practically neither wear bor’ 
tear. A: NE 


_ The width is not particular to a trifle, but — 


= the thickness should be the same as the 
width of the bars. — 
This block should. be iolted to 


3 take the lever as shown in Fig. 18, 


and the lever itself must not only be 
- tenoned into the block and fixed -with 
a pin, but the upper part should be con- 
tinued, so that the top bar B can pass 
through it as shown.. The lever itself is 
shown by. Fig. 20. The corners of the 


members in which they work, and there — 
~ is really not much fear of their working 


to run through about 2 in., drill them — 
with a 4-in. hole, and. insert small ‘split 


making assurance doubly sure. 
ease of the bottom bars, where the split 


=) _ blocks a and c must be chamfered off as — 


shown in Fig. 18, or they will come in- 


contact when ere 


“Small strips of metal must be screwed 


to the same sides as at D Fig. 17, for the 


= chase to slide on ; but. as these will not hold | 
_it sufficiently firm, other means of fixing - 


_ (as already mentioned) must be resorted 
_- to. 


The former are screwed to the back edge 


| of the bed as at E (Figs. 23 and 24), the 


chase being filed away so. as to fit into 


them. The single clip is movable; its_ 
position is in the middle of the front _ 
by Fig. 33: 
required by a thumbscrew working in a 
buried nut, as shown in,section in Fig. 23. — 


~ edge of the bed F, where it is fixed as 


Fig. 25 shows the three of these clips as 
fixed, not as they would be in practice, 
which i is Shown in Figs. 23 and 24. The 
- height of the clips must be such that 
* the act of screwing in the thumbscrew 


as _ will force the chase up to the bed tightly, — 
and hold it firmly. The chase, with A 


angles filed away to take the clips, i 
shown in Fig. 26. 


The strips of metal to prevent wear on 
the top of the lifting frame and on the 
-  under-side of the platen are shown in — 
position in Fig. 17, also other strips to { 


also be used between ine lifting frame and = 
the inside of the frame sides. s 


- seen from underneath is shown in Fig. 31, 


These take the form of metal clips — 
as in Figs. 21 and 22; two of the former 


are wanted, and only one of the latter. strips round holding this tightly in place, 


| readily dry on it. 


the composition outside. 



















4 ee ars 
ae the pressure ee ‘the par oy under ~ 
the lifting frame. A good plan in respect — 
‘to the latter-is to split a brass tube of 


required (see Figs. 27 and 28). The bar 


The various Sonne. pate Hage been shoe ‘ 
as only just passing through the different ~ 4 


4 


out endwise. But if the trouble is not 
too great, it is better to allow the bars — 


pins. as shown in Figs. 29 and 30, thus — 
In the ; 


pins would be against wood, it is best — 
to use a steel washer, and these should | : 


Inking Table.—The inking ‘Ene as 2 


and a cross-section in Fig. 32. “The 
smaller part drops into the frame behind 
the bed, the larger part simply acting as _ 
a stop. The main part consists of wood ; 
but this is faced with plate- glass. G, the 


se ae) 


A glass surface is an ideal one for ink, and 
is easily cleaned, while the ink does Sot 


Inking Rollers——the inking rollers 
consist of three parts as shown in section 
the iron centre, which als 
acts as the spindle, the wooden core, an 
The first ‘shoul 
be a round iron or steel rod } in. i 
‘diameter ; the second is also round, 1 in. 
in diameter ; and the last makes up. the 


roller to 2 in. diameter, the ‘required size. ~ 


‘is shown. PY ae 35. 








The rollers are cast in a piece of brass — 
tube, smooth on the inside. This tube 
is | mounted in a oe as eee = whic 


core, and the ae The blode in mle 


At. the ay oF 


it, as in Fig. 33, 


latter must be well oiled, 


=be: kept i in an airtight box 


- wood lying on the platen. 


the cut-out piece being for the pouring in 
of the composition. 

_ Before casting the roller the core should 
have stout string tightly wrapped round 
If this is neglected the 


















Fig. 37.—End View of Printing Press 


Fig 39.— View of Press 
Showing Arrangement 
for Lifting Grippers 


composition will get loose 
and ultimately peel off. To 
make the roller leave the 
mould easily when set, the 


but all oil must be wiped 
out, or faulty rollers will 
result. The roller com- 
position is best purchased 
ready for use; it will then 
only be necessary to melt 
it in a glue-pot and pour 
it into the mould. | 
When the press is not 
in use, the rollers should 


to prevent the ink drying 
on them. . 
Grippers.——Fig. 37 is a view of the 


‘press end on, and in this, as well as in the 


other photographs, are shown strips of 
These are the 
grippers, which pull the paper away from 
the type as the platen drops after the im- 
pression is taken. They are fixed to a 
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pivoted bar at the back of the platen as 
in Fig. 38, the method of fixing being by 
screws as shown in Fig. 15. These grippers 
should really be strips of metal, and if 
bent up at the points as in Fig. 38, they 
will act with more certainty. It is 
necessary that the grippers should rise out 
of the way to allow the printed sheet to 
be taken off and another sheet laid on ; 
and this is effected by inserting the pin 
H in the bar and another in the frame side, 
the contact of these raising the strips at 
the right time (see Fig. 39). 

If printing very thin paper, the wedges 
on top of the bed will require pushing in 
slightly ; but for bands the reverse is the 
case. 





Fig, 36 ee 


Fig 38.—Section of Platen, Showing ing in Top of 
Gripper Roller 


Mould 


The grippers are screwed at various 
points on the bar, according to the size 


of the job in hand. The correct posi- 
tion is easily found by taking a proof 
(of the set-up type) on the platen, and 
fixing the grippers just outside the im- 
pression. 


pas ee | 


o 


Taxidermy: 


Setting-up | 


Birds and Mammals 


ALTHOUGH taxidermy embodies all the 
essence. of true art it has~never been 
recognised as other than a “ back-street 
trade.’ Both artist and sculptor are 
often deeply indebted to it for motifs 
displayed on canvas or in marble, and 


yet the inspiration which guided the taxi- 


dermist’s hand in the production of a fine 
subject is seldom recognised. The general 
-public in visiting a museum seldom realise 





that they are looking upon the result of the e 


labours of a true artist possessing a deep 


insight into anatomy and a true regard — 


for Nature. 


hardened, 


The taxidermist, in giving a 
shapeless skin the perfect 


curves and the natural expression and — 


carriage of a living body, meets with — 


: 


obstacles as difficult to surmount as — 


those encountered in the hewing OF 
shapeless marble into contour and form. 
True, ,thetaxidermist’ S- 














Fig. 1.—The Taxidermist’s Tools: A, B, C, Awls; D and E, Skinning 


Knives; F and G, Scalpels; 


H, Shears; J, File; K, Top Cutters ; 
L, M, N. Wire Pliers > O, Top Gutters P, Stuffing Rod; Q, Dis- 
‘secting Scissors; R and T, Dyeezens 5 Ss Tow Pliers ~ 
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methods are 
rapid than the sculp- 
tor’s, and effect and — 
finish are more Bee 
attained, 
materials 
he works possess cer- 
tain limitations 
present in those of 


TOOLS 
The fewer the tools 


taxidermist in the 
actual process of skin- - 
“ning and mounting — 
both birds and mam- 
mals of small 


moderate size the 


dexterity in their use. 


not ‘ 


the sculptor. s 


~ 


‘used by the amateur. 





or t 


better will be his- 
chances. of acquiring o 


For skinning and _ 
mounting—or, to uses 


more — 


ps 
z 


but hee s 
with which © 


sf 


edi) ak ee oe 
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"’ 
- 
t 
a 
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knife ; 
of flat and triangular section ; 


small and large top cutters ; 
- tow pliers ; 
- tweezers ; stuffing rods ; 


Eee a Sak? Belin. Cee sea ee oe 
chee oe eS * Je nee + 2 


ERMY: SETTIN G- UP 


the Matis term ‘ ‘ setting-up ”—the follow- 
ing list (see Fig. 1) embraces all that is 
really essential : A moderate-size skinning 
a scalpel; a pair of large and 
medium size scissors, and a pair of fine 
manicure or dissecting scissors ; two files 
a pair of 
fine, medium, and large flat-nose pliers, 
with or without side cutters; a pair of 
a pair of 
a pair of straight-nose 
shave hook, awls 
and needles mounted in long handles ; 
camel-hair mops, etc. 

The ordinary skinning knives (D and £, 
Fig. 1) may be bootmakers’ knives, pro- 
curable at any grindery stores. At a 
point where they are usually discarded 
by boot factors, the taxidermist will find 


them of useful and convenient size, and 


in this state they may be bought from 
boot repairers for a few pence each. 


Scalpels (fF and G) may with advantage 


have the high temper reduced before use, 


as the razor steel of which they are 
made is very liable to snap under the 


rather rough wear to which they are 
generally subjected. 

The dissecting scissers (Q) should be 
of the finest quality procurable. . They 
may be either curved or straight, and 
experience will show to what a variety 


of uses they may be turned ; they are suit- 


_ able alike for modelling purposes or for 
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clipping off fine wires. 

The pattern of wire pliers (L, M, and N) 
recommended is that without side cutters, 
as they generally have a better gripping 
power. The top cutters (Kk and 0) will 


answer for all general wire-cutting pur- 


poses. The American variety with springs 
are convenient, but are seldom of good 
_ quality. 

The tow pliers (s) are the only really 
useful tools used exclusively by taxider- 
mists, and they may be procured at any 


| “naturalist” S emporium. 


_ Stuffing rods (Pp) may be made of char- 
-coal-iron rod, one end being heated and 
_ flattened, a small triangular slot being 
cut out of the apex, whilst the other 


end is mounted in a suitable handle. 


‘The shave hook is a plumber’s tool, but 
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it is used by the ievidenist for scraping 
skins. It consists of a triangular piece of 
steel, with the edges sharpened, fixed at 
right angles to a central rod. For use 
on mammal skins it may have one of the 
edges serrated in regular teeth by means 
of a file. . 

The awls (A, B, and C), shears (#), file (3), 
and tweezers (R and T) are also nae 
ne. igs. 1. 


MATERIALS 


The ordinary and essential materials 
also are not numerous. They include the 
following: Tow, cotton, wadding, wood 
fibre, modelling-clay, hemp thread, fine 
twine, tin-tacks, wire nails, galvanised- 
iron wire of different gauges, copper or 
tinned iron “ whipping wire,” plaster-of- 
paris, hardwood sawdust, peat, sand, con- 
centrated size, whiting, Seccotine, or fish 
glue, a set oi artists’ oil tube colours and 
brushes, varnish, turpentine, benzolene, 
pins and needles, various preservatives 
(mentioned in detail later), etc.” : 

The above represent the ordinary re- 
quirements of the taxidermist for skinning, 
mounting, and casing up both birds and 
mammals. 

Tow may be procured from any oilman’s — 
at about twopence per bundle, but if used — 
in considerable quantity it should be 
obtained in the rough state from a rope- 
maker's. 

The cotton wadding should be of the 
common whitey-brown quality, sold by | 
drapers at about threepence per yard. 

Wood fibre is less easy to procure in 
small quantity; it is used largely for 
packing fragile articles, and china and 
glass merchants generally have some for 
disposal. The finer it is the better. 


ally used for packing choice fruit, is most 
useful for fine work. 5 

The modelling-clay chiefly used at the 
present day is the pipeclay or fireclay used 
by modellers and others. From clay-pipe 
makers it can be obtained in a plastic 
condition, suitable for immediate use ; 
but otherwise itis bought at any oilman’s ~ 
in-a‘dry state, requiring grinding down 
and working up with water. 


Act 


quality almost silken to the touch, gener- —_ 


tiers - a a 





Bentp thread is vmiak to that aiene 


by bootmakers in making wax-ends, and — 


may be bought at grindery stores at. 
about fourpence or fivepence per ball. 


: .~ Galvanised iron wire should always be_ 


used in preference to any other. kind, as 
the various preservatives—alum especially 
-—are so liable to collect atmospheric 
moisture, which would ultimately cause 
Ee unprotected metal to rust. * 
Hardwood sawdust may be obtained 
from any sawmills ; for use as a cleaning 
agent (to be described later) it should be 


passed through a fine sieve, the coarser_ 


material being rejected. 


Peat is one of the most important. 


materials employed in making up artificial 
rockwork, ete. 
occurs-in various parts of Lancashire, 
North. Wales, etc., a regular industry 
being the cutting of it for supply as a 
_ substitute for coal. 
material usually supplied for such use, 


however, the taxidermist has nothing to. 
do, for it is the soft, spongy upper deposit 


which alone is suitable for his purpose ; 
and this is generally rejected in the ordin- 
shredded condition for lightening heavy 
<> -soil. 
_ material actually on the peat beds, it is 
cheaper to buy from the trade naturalist, 

who usually supplies selected pieces of 
convenient size for about 10s. per hun- 

_ dred. SEs 
~The sand used or fitting-up purposes 
may be silver sand, to be bought « at 


_oilshops. 
a For large expanses of ground ot rock- 
__ work, common paint, as sold in tins, may 


be employed ; but tube oil colours will be 
found to be far more convenient and satis- 
factory in use for smaller subjects. 
may be of second or “ students””’ quality, 

as packed by artists’ colourmen, in tubes 

at twopence each. The colours used by 
the taxidermist in the ordinary way 
embrace: Zine or flake white (these are 


S _ generally put up in double tubes at a 


little more.than the price of the single 
size), black, burnt sienna, raw sienna, 
burnt umber, raw umber, pale and dark 


a 
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‘This natural product 


‘With the hard, dense — 


ary way, or sold to horticulturists in a~ 


Unless one is able to select suitable _ 
- arrested, and the internal surface hardens _ 


These - 


_ chrome yellow, pale and dark chrome 
























green, prussian. plue, vermilion® and 1 rose | 
madder. Pale megilp will also be needed ; 
it is a medium useful for a variety of 
purposes in the finer work. _ 
The varnish employed for all one 
purposes may be of medium quality, pale — 
oak, or another of similar type ; when = 
worked down with an equal quantity ‘of a 
_ turps it forms a medium for tube colours” 
suitable for most purposes. See 
- Benzolene, which is used in conjunction — 
with plaster-of-paris or sawdust for clean- — 
ing fur or feather, may be-of the oniinais 
quality sold at oilshops ; or motor petrol ; 
-may be employed instead, and gives even — 
better results. Extreme ‘care must be 
taken in the use of oe as they are highly= 
inflammable. a ; 
For all ordinary : sewing purposes ‘restless 
of the usual type may be used, but glove 
needles with curved ends are necessary in 
the mounting of larger mammals. — 
Preservatives.—The effect of curing, : 
say, @ mammal skin is that of disintegrat- — 
ing connective tissue to a certain extent, 
discharging blood, mucus, and natural — 
moisture, and contracting the superficial — 
epidermis. Thus, after a skin has been ~ 


: 
’ 
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Be 
- properly treated, ‘the hair or feathers are — 


not liable to drop out, putrefaction is — 


FE 

= 
rapidly. Many amateurs have an idea 4 
that if curing is effected by means ‘of some. a 
poisonous agent—arsenic, for instance— = 
the specimen is immune from the attack of = 
moths and mites. This, however, is an — 
erroneous notion, for protection of the — 
fur or feathers is a distinct and separate 2 
process altogether. - ce 

The usual curing agent for ras ane re 
skins of large size is a bath composed of = 
1 1b. of alum and } Ib. of salt to -1 gal. of ‘ 
tepid water. In +68" the hide may be 
immersed for a few days, until it has — 
_become thoroughly impregnated with the 
active agents. For. skins of moderate or — 
small Size, saltpetre may be-substituted for a 


Be. common: cae The alum i is Te n = 


for small skins. tart 
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-arsenical soap. The use of arsenic ensures added until none of the white deposit 


any conditions ; but the same cannot be deadly poison, and should be applied with 
Ee said of preservative soaps in which the a camel-hair mop. — 

_ drying agent may be lime or another de- ‘Albo carbon, or naphthalene, affords the 
_ hydrant ‘other than alum. Arsenic is a best possible means of protecting cabinet 


— Yet, with care, any such chances of clusion in cases. Camphor, red pepper, 


_ The formula for arsenical soap is as pleasantly scented agents have been 


stir in 1 Ib. of dry arsenic ; on cooling, have gained a footing. 
> add 2 dr. of eucalyptus oil. The prepara- s 
“tion should be kept in well-stoppered THE METHOD OF SKINNING BIRDS 


Bs 


- 


~ eomposition to the above, but the salt of can be performed in the following manner = 


»--~- 


the ‘atmosphere, ‘skins cured by it will ~ blood to flow freely again, and the wool 


oe = =f 


Another necessary piepareion: ‘is the means the plumage has been rendered 
= _ mercury wash for protecting uncased perfectly clean, it should be saturated 
specimens, such as animal heads intended with benzolene or petrol, and fine sifted 


_ This is prepared by adding asmall quantity been entirely absorbed. Plaster-of-paris 


4 _ roughly to the extent of 5 per cent. The The final operation consists in removing 
ge mercury will readily dissolve in the spirit, the dust or plaster by beating with a 


and the solution should be tested before small stick or blowing with bellows, and | 
use in the following manner: Dip a_ this should be performed thoroughly, OF 

: eek feather into the spirit and allow it the drying material will continue to work _ 
30 dry. Should a white sediment appear out of the feathers for long after the : 


. on the surface, an excess of ere UY. is Sees has been mounted. 
pep zt , 

eee | ; 

Bercs : 


es The best see Pr for bird apie is “ndivated: and further ear: sould i ee 


S ~ dangerous chemical to handle incautiously, -or cased specimens from the ravages of — 
and the constitution is impaired_by the insects. It may be obtained in a shaly ~ 
’ inhalation of the dry powder or by allow- powdered condition, in lumps, or candle 
_ ing the chemical, in whatever form it is form. The powder is useful for dusting — 
= used, to gain access to the. blood through amongst loose skins kept in boxes or = 
- open sores, or to remain behind the nails. drawers, and the lump is suitable for in- 


S danger’ may be easily obviated. =~ colocynth, and various other less un-— 


_ follows: Boil together over a slow fire recommended for a similar use ; but none — 
— 1 Ib. of soft soap with 1 Ib. of powdered of them is so thoroughly reliable as — 
whiting, with a sufficiency of water-to naphthalene. It should be remembered, — 
 -form a stiff cream. When thoroughly — however, that whereas the chemical is an 
— _ amalgamated, add 6 oz. of salt of tartar. excellent preventive for moths, mites, ete., 
_ Remove the preparation from the fire, and _ it will not destroy them when once they 3 


of perchloride of mercury (corrosive sub-- may be used instead of sawdust in the case 
_ limate). to common methylated spirit, of birds with very light or white plumage. 


perfect preservation of specimens under - remains on drying. The preparation isa 


Eo sitles and is intended to be applied Cleaning Plumage. — Before any — 


. not dry, and are liable to become mouldy pads should be discarded as soon as they 
& : and. rotten. Fake become thoroughly soiled. When by this- 


for wall display, against moths and mites. sawdust rubbed on until the spirit has 
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pth a brush. — attempt is made to skin the specimen it 
The non-poisonous ‘soap, as recom- should be thoroughly cleaned, if at all — 
_ mended by Montagu Browne, is similarin  bloodstained. or otherwise dirty. This — 


~ tartar and arsenic are ~ omitted, their First sponge the soiled areas with warm = 
=. place being taken by a small quantity of water to which has been added a fair _ 
_ chloride of lime—2 dr. to each pound cf quantity of salt, using pads of cotton-wool | 
2 - the soap and whiting compound. In dry for the purpose, and rubbing in the direc. _ 
- weather the preparation answers very tion of the downward trend of the feather — 
well, but when there is much moisture in tracts. The salt will cause the congealed — 


er ks 


The Skinnin g.— All necessary tools and: 
materials having been placed within con- 
venient reach, the skinning of the bird 


_ specimen may be proceeded with. There 


are several places where the opening cut 





Fig. 2..The Opening Cut in Skinning a Bird 


may be made—the stomach, the breast, the 


back, and under either wing ; but putting 


aside the back opening as suitable only in — 


the case of diving birds with white breasts, 
the side or under-wing cut is not only the 
most convenient and the most cleanly, but 
obviates the chance of cutting into the 
entrails. 
be at all slightly decomposed, it is almost 
impossible to make the opening cut on 
the stomach~ without loosening many 
feathers. The beginner cannot do better, 
then, than adopt the side cut. 

The specimen being laid on the table, 
with the less damaged side downwards, a 
clean, straight incision is made with the 


scalpel from a point a little in advance of _ 


the insertion of the wing into the body 


‘at the base of the humerus to another 
position above the thigh (see Fig. 2). » 


The skin should then be separated, by 
means of the scalpel and finger-tips, as 
far as possible from the body. The base 
of the wing (the humerus) will thus be 
exposed, and, by means of the scalpel 
blade, should be separated from the body. 
At this point a certain amount of blood ° 
may begin to flow, and a small quantity 
of plaster-of-paris should be applied in 
order to stanch it. Now by further loosen- 
ing the skin from the shoulder and breast, 
the neck will appear, and while this is ate 
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Fig. 3). 


‘fingers of the same being used to draw 


finger and thumb of the-right hand on 


-Moreover, should the specimen — 











ve 

by the Freel aek thumb of the left hand® ' 
the vertebra may be cut through between _ 
the shoulders by means of the scissors or ~ 
shears wielded by the right hand (see 
More plaster having been applied 
to the body and skin, the latter should be 

turned inside out and protected from — 
soiling by the palm of the left hand, the — 


the skin off the body towards the other — 
wing. When this has been fully exposed, 
the scissors or scalpel may be slipped 
under to ener it from the body (see 


Be: A). Z “S 


A hold may now be obtained with the | 


the upper part of the body, while the — 
left hand may be employed to work off — 
the skin towards the legs. It will be — 
noticed that the palm of the left hand still — 
covers the skin removed. When the tops — 
of the legs begin to appear, a fresh hold | 
may be-taken by the right hand on the _ 
off thigh, and while the fingers of the — 
left hand still retain a hold on the skin, — 
the leg may be drawn out. The scissors 


again come into play in dividing the limb 
at the knee (Fig. 5). . x 
- The near leg having been tecaiet ina 
skinning may be con- — 


Ae 


similar manner, 


Fig. 3.—Severing the Neck Vertebree _ 
tinued towards the tail. In many birds, — 
especially ,pigeons, game birds, ‘etc:, thege 
skin of the back is very tender at this ~ 
point, and-unless extreme care is eae 
cised in separating it, a nasty gash may 
result. When the extreme end of the body _ 
“has been reached, the scissors may | be | 







4 in the same operation, thus Ae 
- freeing the body from the skin. 


Fig. 4.—Dislocating the Off Wing 





care being exercised to prevent cutting 
into the bases of the tail feathers. The 
flesh from each leg bone may then be 
e removed by severing the sinews and 
_ drawing it up to the top of the joint in 
one piece, finally cleaning it by cutting 
. through the extreme top of the bone with 
the scissors. The bone should then be 
- wrapped lightly with tow, and after the 
skin has been thoroughly anointed with 
-arsenical soap or whatever cure may be 
< employed, returned into place. Curing. 
may also be performed on the lower 
portion of the body skin. 
-_ The wings now require attention. With 
the finger and thumb of the right hand, a 
- hold may be obtained on the lower joint 
of each, and while the fingers of the left 
hand are employed in forcing back the 
: _skin, the whole of the first and part of the 
~ second joint will be exposed. The flesh 
may then be removed, and, as in the case 
of the legs, substituted by tow, curing of 
_ the skin performed, and the:limb returned 
2 into place. In the case of large birds, a 
: é Satisfactory removal of the flesh from the 


a 
ee | 


a 

 : 

a The process known as “ trimming-up ”’ 
now begins. The two oil glands situated 
above the base of the tail should be care- 
= _ fully removed, and as much flesh cleared 
a away from the bone as possible, extreme 


ee ee a, 
: ay 


op 


seacad joint, formed of the two bones 


the radius and ulna, can only be per- 
formed by making an incision along the 
under-surface of the wing, this opening 


being drawn together subsequently by 


a few stitches. 
Now, by turning the skin inside out and 


gently pulling the neck, the base of the 
- skull will appear. 


The finger-nails and 
blunt end of the scalpel should be used 
to separate the skin irom the bone. On 
each side of the head, however, two 
obstacles will be encountered. These are 


the ear sacs, which should be pulled out 


and not cut through. The eyes will then 


ey iva 


appear, and the scalpel should be employed _ “ 


with care in separating the eyelids from. 
The actual cutting should be 
performed far behind the apparent junc- 


the skull. 


tion of the lids with the orbit, or a nasty 
gash will be made on the side of the head. 
An unfortunate error of this kind will 


show how deceptive the apparent position — 
After the eyes have — 


of the skin really is. 
been passed, the skin should be loosened 
right down to the base of the beak. The 


skull may then be cleared of flesh. The ° 


eyes are first removed by a “ gouging ” 


process with the scalpel handle, then the — 





Fig. 5.—Severing the Off Leg 


tongue, roof of the mouth, and neck in 
one cutting with the dissecting SciSSOrs. 
Next the flesh at the base and sides of the 
skull, and finally the brains. To clear 
these successfully, the foramen at the” 
“base of the skull should be enlarged by 
the removal of a triangular piece of bone 
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reappearance, and the final turning may — 
be performed by gently drawing it out. 

The cleaning up of the skull should be 
‘carried out as rapidly as possible, for the _ 


it 


‘fy, 
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skin of the head and: neck dries 
-. quickly. - 


as for 
_ stick should be pointed at one end, and 
lightly wrapped with tow to form a false ~ 
. neck. The pointed end is then inserted 
--in the base of the skull, and the rest-of 
- the stick laid in canner with the back 


a 


, . P2eh 
? “ 


~ 


~ to admit the sealpel blade Oe? ein 
spoon,’ 


’ final’ cleaning being performed 
with pads of cotton- wool twisted on the 
end of a stuffing rod. 

The skin and bone having received a 
thorough dressing with the cure, the 


_ interior of the skull should be tightly filled. 


with finely cut tow, cotton-wool placed 


in the orbits, and the head returned into 
Most beginners experience some 


place. 
difficulty in performing this latter opera- 
tion successfully. By pressing with the 
two thumbs on the base of the skull, and. 


using the finger-nails to draw the skin— 


forward, the beak will soon make its 





Fig. 6.—The Finished Bird Skin 


When all superfluous fat, tissue, ete., 


have been scraped away from the body. 
skin (this operation being. a somewhat _ 


lengthy one in the case of sea birds), 
the two lower wing bones should be con- 


“nected by a piece of coarse thread the 
same distance they are apart in life, and 
--a final curing performed. 


“ Making-up. foes ate skin is now oe 
‘making-up.” A suitable piece of 


within the body skin. The general interior 
is then loosely packed with tow, or in the 
case of small birds with cotton-wool. The 


opening cut may then be drawn together 
- with a few wide stitches, and the whole 
skin worked into proper form. Fig. 6 


the large. museums and principal collec- 2 


of the body sloped gently down to the’ 


trical manner and tied, the label beir 


coverts. 


~ bases by - a needle. 
together by a thread passing through the © 


_ to separate the eyelids, and the skin may 
then be put away to Danie in a oylinder of 2 


- body. In the case of herons, etc., 
neck may be bent down to the. side Ors 


very - 


certain instances modifications of these — 


the back. 
on each side are separated in-turn, then — 


skull is reached. Certain: birds with long 


had better remove the eyes” “roel t: 


‘should be separated to permit of cut 









































aioe the correct: shape approved by al 1‘ 


tors. ‘The neck is considerably shortene : 
the breast is raised, and the upper plane — 
tail. The legs are crossed in a ‘symme- — 
attached tothem. The wings are brought — 
closely into the sides, and secured with — 
thread passing through the body back- — 
wards and forwards once, the two ends 
being tied and hidden amongst the small — 
The feathers generally _ are = 


brought into place by being worked at their : 
The beak is tied 


nostrils, and, by bending the head wel 
back, is” laid almost in a straight line x 
with the tail. Finally, the cotton-wool is — 
drawn slightly out of the orbits in order 


stiff paper. 

In “ making- “up es he sida d eee 
from the general rule will be se ; 
certain instances. Long legs may be ~ 
doubled up and laid on each side of the — 
the 


over the back, wire taking the place of © 
the stick in the false neck, and soon. 


‘Modified Methods of Skinning.— Ta 


methods are necessary. As already men- 
tioned, diving ~ birds, such as grebes, — 
guillemots, etc., should be opened down — = 
In this instance the wings — 


the legs and tail, so that there is no neces- 
sity to cut through the neck until the — 


necks, such as herons, ducks, and geese, : 
require to have the skin” at: the back of ce 
the head ae before the skull can be witha 


mouth, the actual face being left u 
disturbed, as it is ‘difficult after skinnix 


With birds having 
the 


expression. 
feathered down to the toes, 


Hie: scientific: determination. of Sex 




































‘similar in. plumage, such as the hedge — 
“Sparrow, robin,’ seagulls, etc., and the 
young of many species, is a process which 
hould, if possible, always be carried out 
_on the body after removal of the skin. 
“This” consists in cutting through the ribs 
_on-the side, and after moving aside the 
_ viscera, viewing certain of the generative 
_ organs, which lie and are attached to the 
__ back, alittle below the lungs. In the | 
- case of a male bird, the testes will appear 
as paired white egg-shaped organs lying 


on each side of the backbone ; whereas 


humerous globular bodies of varying size - 
—the undeveloped eggs. 


nd female organs are of small ‘size, and 
to find them requires careful perenne = 


: “MOUNTING BIRDS. 

ss ele and Soft- Body Methods. 
-—As in ‘skinning, there are several 
Eecthods of mounting or “ setting-up.’ 
Nearly every taxidermist has his own 
particular ‘modification of one or the 


‘processes, such as the elaborate making — 
of a manikin- ‘body by exact methods, 
counting on the skeleton, etc., have 


yorker with half a dozen or more birds’ 
o handle in a limited space of time. 
hoice may therefore be made between 
ne “hard-body” and “soft-body ” 


isletels into disuse amongst — rapid 


- 


ork of wire supports, and the packing in 
it by bit of the stuffing material. The 


y the" soft- body as process would suf-_ 
ce for the setting-up of three by the 
hard-body.” Much beautiful work has 
- “soft? method and no other ; but, as it is 
_ far more difficult by its use to attain any — 
_ degree of proficiency, it cannot be recom- 

m mended ae the beginner. 


Es sone the male and ale of te are - 


with the female the ovaries consist of 


In winter time, 
nd in the case of young birds, both male : 


_ other of the two chief methods, namely, 
the “hard *”’-and “ soft” body. Other 


om time to time been advocated. but. 
hese are impracticable to the ordinary — s 


‘The latter has fallen almost. 


orkers, necessitating as it does the intri- 
ate building | up of an internal frame-» 
ime occupied in the mounting of a bird | 


_ been done by taxidermists who used the 


Therefore the A 


s Chard seedy © process will be deacritee : ae 


in detail. “As it will be necessary to refer 
to certain bones by their scientific names, 
a bird’s skeleton, with the bones separately 
labelled, is shown by Fig. 7. 

Starting the Mounting. Most taxi- 
‘dermists prefer to mount a bird whilst it_ 
is still in the “ green ” or fresh condition. 
It is therefore supposed that the subject 
has been brought to the point where, in — 
the making-up of a birdskin, the filling is © 
~about to be inserted. When a skin is 





intended for immediate mounting, how- 


ever, greater care should be taken with. 
the modelling up of the limbs and skull. 
With the former the beginner had better, 
restore the flesh removed from the one leg © 
or wing before the other in each case has 
been trimmed, so that a copy for refer- — 


ence is obtained._ In modelling up the — 


tibio tarsus, or leg joint, and the humerus, 


ae 
as 
- 
ae 


~ 


re 


he 
oy ee 


Soe 


to 


wets = 
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or lower wing, cobbler’s hemp should be = 2 


used to secure the tow in place after bind- ~ 
ing. In the case of birds of large or 


~ medium size, the head may receive a thin 
layer of moist modelling-clay over the — 


cotton-wool placed in the orbits, at the - 
base of the skull, and. other positions from 
whence small quantities of flesh have been 
removed. The skin is then Bue to receive 
the false body. 

The False Body.—Select a wire of 
‘suitable thickness, and in length about 
one-third again as long as the original — 
body and neck. The lighter the wire 
the better, in consistency with sufficient 
strength. No definite rule may be laid 
down, but experience will soon dictate ~ 
in this matter. The two ends should be 
sharpened with a file to a triangular point, 
and on one-half of the wire the false neck _ 
should be formed by twisting on success- 
sive strands of tow, until a sufficient ~ 


thickness is obtained, when hemp may be 
Ne : 


used to bind the whole into position. 
quantity of wood fibre is then compressed 
between the hands until a rough semblance — 


of the original body is formed. The lower. a9 — 


end of the wire is then inserted into this 


ee 
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ers 


mass at the part intended for the upper = ; 


-end of the body, and passed directly 
through. Thus the lower end of the neck 


is brought into direct contact. with that — 
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portion of the false body intended to form 
the shoulders. ° 

Next, by continuous binding up and 
down, much in the same way as a bobbin 
is wound, the wood fibre is moulded into 
shape. Compression here and there with 


the finger and thumb is necessary during 
the binding to obviate unnatural lumps, - 
and additional bunches may be required 


Fig. 7. Skeleton of Bird, with Principal HEnes 
Labelled 


on the breast and thighs in order to pro- 
duce a manikin body as nearly like the 
original as possible. In the case of large 
birds, false thighs to supplement the 
femora should be made separately and 
bound to the body. The binding thread 
should finally be given a dozen turns round 
the lower end of the body wire, and this 
- latter is then bent sharply round in a 
semicircle to pierce the body, and locked 
by being drawn out with pliers. 
free end may then be cut off flush with 
the surface of the model. The usual form 
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_ gripped by the pliers and drawn out until 


‘The next operation consists in eee 


- the shoulders well down and slightly — 





The | 


the scaly porwien of the leg as far as the , 





of such a false say is shown in ‘Big. S74 
further particulars of which are | given — 
later. © — 
' Before an attempt is made to insert the a 
body into the skin, the beginner should © 
pass a pointed wire diametrically through — 
the back, so that the point emerges © 
directly in the centre of the breast. The 
point, however, need not project, but lie 
just under the surface, so that the finger, 
in slightly compressing the SOS Ve may 
feel it. 

~ In passing the head wire up the neck, 
the point may be protected by a small 
pad of cotton-wool, which may be removed ~ 
by touch from the outside when the base — 
of the skull is reached. The point is then | 


inserted through the foramen and passed — 


out through the top of the cranium 
between the eyes. This operation, difficult — 

somewhat to the beginner, may be success- ~ 
fully carried out by a twisting movement — 
to and fro of the body, held in the right — 
hand, whilst the head is supported between — 
the finger and thumb of the left hand. ~ 
When the wire makes its appearance — 
through the top of the head, it may be 


the false neck comes into direct contact 
with the base of the skull. 
Inserting False Body into Shin 


















ee ae Cha a a a 


the skin over the artificial body. This 
should be performed gently ; by drawing - 


bending the neck downwards, the hind 4 
part of the body may be passed into the — 
skin without undue force. Now, having — 
ascertained that the body is in its correct 
position, point a wire, and pass it through | 
the base of the tail and into the body. i 
The free end should be bent roughly into — 
T-form, the two arms forming a flat sup- 

port for the tail feathers. The next step 
is perhaps the most difficult for the 
beginner, namely, the insertion of the leg 
wires. These should be somewhat stouter — 
than the body wire, and of ample length. 
One end of each should be sharpened to a 
triangular point, and inserted towards the 
inside of the leg at the heel. By a twisting 
movement the wire may be worked up 


Pi 







- first joint, namely, to the top of the tarso- 
_ meta-tarsus (see Fig. 
__ show a tendency to protrude. There is, 
& 
_ however, a channel between two pro- 
~ cesses in the bone, through which the 
_ wire may be passed * without much trouble. 
~The operation may be materially simpli- 
_ fied-by slightly bending the bone inwards 
without actually dislocating the joint. 
- Once this point has been passed, the second 


Tt bide cle “ss 


obstruction, and the wire may be worked 


> possible, then through the body, to which 
the emerging end may be firmly bolted by 
__ being bent into a hook, the point of which 
is drawn back again into the body. 


Booty, it is necessary to remember the 
» presence, within the body skin of the living 
bird, of the third main joint (the femur), 
and ‘ample allowance should be made for 


_for the insertion of the-point of the leg 
wire. In Fig. 8, a shows the proper posi- 
tion, and also the method of bolting the 
Etee wire. Sufficient stress cannot be laid 
3 on the necessity for attention to this 
_ detail, as much work is spoilt by the 
‘. ~ impossible position of the legs. _ Note the 

balance given to the specimen figured in 
z _ Fig. 9. This is only gained by thrusting 


sis earned Sey ee eae, Rar i ii ai nes 


_ the legs as far forward as possible before 


& - the insertion of the points of the leg wires. 
_ Temporary Support.—Now that the 
a 


specimen has some means of support, it ~~ 


may be fixed to a temporary stand. Yor 
_ birds on the ground, a slab of peat will 
- be found most convenient- The wires 
d ‘may be pushed through at the desired 
: positions, and the free ends bolted by 
being twisted: into L-shape, the point 
aS returned into the peat (see B in Fig. 
8). A hoop of thick wire, the two ends of 
Be which are fixed into a slab of peat, forms 
_ arapidly constructed perch for specimens 
4 finally intended for display on twigs. 
‘Such a stand possesses the additional 
advantage of being easily bent into any 
required shape or position. The leg 
wires are attached to this latter type of 
> mount by being simply twisted on. Birds 
& be set up in full flight need not be 





7), where it may 


decided on ‘and carried out. 


- joint (the tibio-tarsus) offers little or no 


up to the top as close to the bone itself as — 


In passing the wire through the false 


_ its relative position in selecting the spot. 


be 
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-attached in any way until the wings 
have been wired. 

Obtaining Position and Form.—The 
specimen may now be brought roughly 
into position and form. As previously 
mentioned, the desired pose should be 


as correct attitude, form, and expression 
may. be learnt solely by reference to — 





Fig. 8, False Body, Showing Position of 
Leg Wires 


living specimens. One particular, how- — 
ever, may be described, namely, the bend - 
of the neck into a more or less acute curve, 
a little in advance of the breast. In the 
finished specimen, attention to this detail 
will account for the elegant double curve 
seen between the neck proper and the 
body. © 

Wiring the Wings.—The wiring of the 
wings may now be proceeded with. When 
a specimen is to be set up with these 
members partly extended, or in full flight, 
two wires of fair length wil! be necessary 


Such matters 





for each wing sie Fig. 10). They may | fae 


considerably lighter than the leg wires. 
-One-wire is inserted into the extreme tip The specimen shown in Fig. 9 
of the final wing joint, or rather series of 
joints, labelled’ on the skeleton as meta- — 


Fig. 9.—Bird with Closed Wings, Showing 
- Method of Binding 


-earpalia es Fig. 7 ), on the under- side and 
passed from thence down the two succeed- — 


ing joints (radius and ulna and humerus), 
as ‘close to the bones themselves as possible, 





and from the lower end of the latter 


through* the body, to be bolted in-a 


manner similar to that.adopted with the 


leg wires. The wire from the off wing will 


emerge in full view between the open- 


ing eut. The other, however, requires 
bolting by sense of touch within the skin 
on the off side. 
perform with long-nose pliers. 


The correct position for the insertion : 
of the point of the wire into the body in| 


each instance is shown in Fig. 10; also 


. the track of this wire through the wing 


itself, and that of the second wire, which, 
however, simply pierces the first primary 


feather and enters the body for a short 


distance. ‘This second wire is intended for 


This is not difficult to” 


spreading the feathers, and also to give | 


a gentle curve to the entire wing. si 


For specimens with closed wings a more 
simple method may be adopted. Two 


short wires (pins in the case of small bir ds) 
are used for each side. 
has been settled in place, one wire is 


passed through the joint between the 


of making a. tem. feather go aos long 
- to hide- some damage. The head sho 


After the wing — 


-humerus and radius and ulna, and into — 






















araight throng the first. primary  featKe ry 
| 9 has be 

treated in this way, although the 1 
are slightly raised. When the tail requir¢ | 
spreading a fine wire should be passed — 
“hae Gites eras all the fair a 


the correct ee of. cae: ‘advil _ 
feather. With very small ‘specimens ag 
| fine- Econ olee ea pin should: be- a 
instead - of a wire. Eee 


together, ae ache a fowwids Hikers 
pins passed through the skin. and - into ‘th 
_ body. See : : ta 
Modelling-up ‘and: ue Featheriig2 
The next operation consists in fica 
modelling-up and “ feathering.” By the 
‘use of a mounted needle working at thei : 
bases, the feathers are brought into place. — 
This should not be a difficult matter if — 
the false body is of the proper shape and — 
size, but if it be a “ misfit” any amount — 
of feathering ”’ will not conceal the fact. — 
Also a well-made body materially assist 
the CDE On in the oft -times Tecan AS 













Fig. 10.—Bird in Full Flight, Showing Met 
; aoe Ce CPS 
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receive careful attention. The cotton-wo 
within the orbits. may be worked v I 
needle between the eyelids to gi 
specimen a natural Sepraion befor 
ei eye is Inserted. _ This 
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Fig. 15.—Puffins, in Nesting Site 


operation requires considerable patience 
from the beginner. The eyelids require 
catching up with a needle and drawing 
over the edges of the eye. Much depends, 
moreover, on the final position of the lids. 
Any sort of an expression may be achieved 
by the handling of these, and it is a 
mistake, perpetrated far too often, to 
work them into a complete circle. 
Binding Mounted Specimen.—The 
final stage consists in binding the mounted 
specimen in order to prevent the feathers 
rising during drying. This is performed 
by means of cobbler’s hemp passed from 


point to point, and twisted over wires 


inserted at necessary points. No arbitrary 
rule may be laid down with regard to this 
matter... Some specimens require more 
binding than others, but a general idea of 
the usual arrangement may be seen ‘in 
the specimen figured. The English, Ger- 
man, or American methods of performing 
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this simple operation will not be discussed, 
but it may be emphasised that a specimen 
cannot be bound into good shape if it does 
not already possess it, and, further, that 


the thread should be passed as lightly as - 


possible over the feathers when they have 
once been brought into place. “Stays ” 
should also be used on the wings if out- 
spread, and always on the tail. 
sist simply of strips of stiff paper, held in 
position on each side of the feathers by 
means of a few pins passing through both, 
the points being inserted into small pieces 
ofcork. Birds in full flight may be tempor- 
arily suspended by means of a wire passing" 
through the body under the wing, the 


free end being thrust into a slab of peat, 


or secured to the cork of a bottle half- 
filled with sand. 


In hot weather the mouth, nostrils, and 


These con- ~ 


naked parts may. with advantage be _ 


washed over with a little concentrated | 


16.—Merlin Hawk 


Fig. 



































place to dry for at least three weeks 
before final treatment. This consists in 
_ cutting off the wires flush with the body, 


beak, , ete., in an open-mouthed specimen. 


ermist’s art are illustrated by Figs. 11 
(017. The representation of natural sur- 
oundings and the | 

aking and fitting | 
) of cases will be — 
alt with in a later 
hapter. Sends Gi 


MOUNTING BIRD- 
ES SKINS ~ 
The beginner who : 
aims at acquiring a — 
ae pee ee 


or Sather have. 
heen known to oc- 


eee ; he : 
ay be placed, to 
obtain all his speci- 
mens ‘‘in the flesh.” 
Tt may not be con- — 
- essential, bP 
m™ oreover, that” se a Pr a a est 





ek or ered on. ‘British soil, oho for 
, few shillings such species (Continental 
De imens) _may be obtained from the 
lealers in “skin” form. 

In buying skins from the dealers the 
best only should be selected. Their form 
should be taken note of; it is often a 
z riterion of the quality of the making and 
ring. Fig. 18 shows three specimens of 
orrect shape, the centre one being enclosed 
a cone of paper, in which a newly — 


Se, 


is is ae away to EY ‘The smell 


“specimen “should he ae away in a cool | 


some beautiful. Specimens of the taxi- i 


and concealing their ends amongst the — 
feathers, removing the binding threads, | 
and restoring the naked parts, interior of : 


ie pe Fig 17,—Pair of Red Shanks 


— 


a ae awa me strong smell of © 


camphor, moreover, sometimes indicates 


that this chemical has been used solely — 


for curing purposes, which is worse than 


‘useless, as it appears entirely to destroy 


elasticity and coherence. It may, how- 
ever, have been used simply as a moth 
preventive, in which case it may be 
presumed that the skin was made before 
the general employment of naphthalene, | 
which is more effective and cheaper, 
-and it should be rejected on suspicion, 


ee 


for the older a akin is, the les easy is it 
to damp and soften. The worst type of 
all, perhaps, is that in which - curing 
has been performed solely with dry earth, 
hardening. being hastened very often 
by a slow oven. Such skins, in the case ~ 


of exotic species—for example, birds of | 


Paradise, tanagers, etc.—are generally of 
native preparation ; but the writer has 
known of Continental bird-skins which 


appeared to have been treated in a similar — 


“manner; such specimens cannot be ue 
cessfully handled by the ordinary amateur. 


Damping Box.—lIf a number of such © 


skins are to be mounted, a “ damping - 
box ’’ will be found to be a most ‘ene 


_— ae ‘ 
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adjunct to the taxidermist’s outfit. This 
consists of a stout wooden box, strongly 


nailed or screwed together, the sides and 


bottom of which are lined with plaster-of- 
paris about lin. thick. The plaster, being 


porous and hydroscopic, retains moisture © 


for a considerable length of time, and 
when filled with water and subsequently 
emptied, has the capability of damping 
specimens placed in contact with it with- 
out actually wetting them. Such a box 


of Correct Form 


Fig. 18.—Bird ‘Skins 


may be easily converted from an ordinary 
strong box by fixing inside the box a 
temporary partition, well oiled, the requi- 
site distance from each of its walls in 
turn, and filling the intermediate space 
with slaked plaster, the partition being 
removed when the plaster sets. The 


bottom layer need only be poured i in and 


allowed to set evenly. 

Damping a Skin.—The skin to ‘be 
mounted is placed in the box for twenty- 
four hours, when it should be possible to 
cut the stitches on the side or belly, 
remove the stuffing material, and, by 
means of the scalpel, loosen the skin from 
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to further soften the skin itself. 








around the skull. The. interior BS: wes | 
specimen should then be filled with pads ” 
of tow, moistened with warm water, to 
which may be added a very small quantity : 
of carbolic acid. With. the tow pliers a — 
strand of this damping material may be — 
placed right up the neck. The eyelids 
should be plugged with moist pads 6f — 
cotton-wool, and the feet wrapped closely — 
with the same material. The specimen — 
should then be returned to the box, and ~ 
allowed_to remain for another twenty-__ 
four hours or so, when it will be in a soft 
enough condition to mount. 
Mounting.—Presuming that the speci- 
men is sound (and the majority will be — 
found to be so), the interior should first re- 
ceive a careful scraping with the scalpel to _ 
remove any superfluous fat or tissue, and 
The 
skull should be entirely loosened from the | 


? 
Be 
¥ 
Be 
xn 


skin by means of the needle, working ~ 
through the eyelids. 


The wings should 4 
then be rendered supple by being worked — 
between the finger and thumb of both — 
hands, especially at the articulation of — 
each joint, so that the feathers hold | 
correct relative position to each other | 
when the wings are fully extended. aS 
After this preliminary treatment, the. a 
feathers generally present a decidedly — 
bedraggled appearance, and it is necessary — 
to put the specimen through the cleaning — 
process in order to restore their Prisiiog 
beauty. 
In mounting the s specimen, ‘Geb skin need | 
not-be turned inside out in order to re- q 
model the head. This may be done a 
entirely by means of the tweezers passing — 
through the eyelids, and tow pliers work-— 
ing up the neck or through the mouth. It— 
will be necessary, however, to withdraw _ : 
the leg- and lower wing- -bones from the 
skin and restore the binding tow which — 
will have become saturated cae thes 
process’ of damping. 
- Inother respects the mounting ofa aiiet 3 
skin differs but slightly from that of a 
fresh one. The passing of the leg wires — 
up the scaly portions of the limbs may — 
sometimes prove troublesome, and it may — 
be necessary to work a jeweller’s “‘ broach — 
drill ” through before Bes the wires J 
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Should fhe legs, however, threaten to 
- upset the correct poise of a specimen, as 
' they not infrequently do in the case of 
- birds mounted from skins, they should. be 
_ carefully separated entirely from the body, 
and, having been wired, fixed in a natural 
position sufficiently far forward. Wings 
also may be treated in a similar way ; but 
- such methods should not be resorted to 
- until more gentle means have failed. 

Treatment of Damaged Skins.—On 
removing the damping material, the type 
of specimen will be seen at once. If it be 
_ one in which curing has been imperfectly 
- carried out, a plentiful harvest of: loose 
. feathers, or a hole or two in the skin 
itself, may be the result. .The apparent 
~ damage is generally greater than it really 
is, and the beginner who intends to 
work on dried skins must be prepared 
_ for such rough surprises, and learn to 
- correctly estimate the difficulty before 





_ the trouble of mounting. Of course, 
_ where really valuable specimens are con- 
cerned or those of special interest, the 
process of rehabilitating, feather by 


it is nevertheless possible to perform. 


ee ae “ ‘ 


\ 


. ‘The specimen shown by Fig. 19 was ~ 
- mounted from no less than twenty-seven 
- separate pieces and innumerable odd 
_. feathers. There are rarities inthe national | 
3 collections of this country and America 


ro 


which have been. successfully restored 


a 


4 
a mass of moth-eaten feathers. 


__. When a specimen has literally dropped 
- to pieces during damping, and it is of 


is should be treated as follows: An 
artificial body and neck are first made up 
as nearly as possible to the correct shape. 
_ The legs are then taken, wired and at- 
tached, the free ends being fixed in the 
_required position to the perch or ground 
_ stand. The manikin is then bent as far 
_ as possible into the desired position. The 
_ head and tail may be attached, the former 
in the ordinary way by means of the pro- 
_jecting neck wire, and the tail by two 
short wires inserted through the base in 
order to prevent its twisting. The wings 


-~ 


or 
~ 
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4 deciding that the specimen is not worth © 


feather almost, is iong and tedious; but _ 





after being reduced to little more than — 


- sufficient value to take some trouble with, © 
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are then added, secured to the body with | 


two or three pins. Finally, bit by bit, the 
body feathers, with the patches of skin 


-attached, are placed in position and 


secured with pins driven into the body, 
working, as far as possible, up from the tail. 

Towards the end of the process, the 
specimen will have assumed something 
of the nature of a novel pincushion ; but 
this appearance will soon disappear under 
the wire cutters, by means of which the 





ever, it is necessary to see that ail the 
feather tracts are nicely in order. Then 
follows the rather slow operation of 


be taken one by one within the tweezers, 
slightly touched with paste at the shaft, 
and laid carefully in place. It is surpris- 


ing what an hour’s work ofthis descrip-_ 


Fig. 19 —Common Shag Mounted from ‘‘ Skin” ~ 


projecting ends may be reduced to a level ~ 
_w:th the body. Before this is done, how- 


replacing - loose feathers. These should . 


tion will do to improve the appearance of ~ 


some “‘ moulting specimens. In the case 
of badly damaged subjects it is per- 
missible to supply the lacking plumage 
from another specimen. | 
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SETTING-UP MAMMALS Sea can ‘then ae sorked away until the 


. There is more risk in skinning mammals 


_ than birds, since feathers hide far more in 
the way of damage to the skin itself than~ 


will fur or hair, unless it be fairly long. 
The majority of mammals that come into 


the hands of the amateur taxidermist are — 


* short-coated,’’ and in consequence an 
ugly gash in the skin, however carefully 


repaired, will tend to detract from the ~ 


good appearance of -the mounted speci- 
man when finished. 


The skinning of mammals may be — 


divided into two very dissimilar processes, 
the one adapted to subjects of small or 
medium size, the other suitable only for 
large animals. The former method, which 
is applicable to anything up to the size of 


_ fairly small and destined for camedig 


- a large dog, will first be considered. First 
attempts should be made on some subject — 


limbs, and that part of the body to which 


easily procured; therefore, a rabbit has 
been selected for the Pures of the 
present description. : 
_ SKINNING SMALL MAMMALS 
The specimen having, been laid on its 


te: 


back and propped up, if necessary, with — 


a few handfuls.of shavings, the opening 
- cut is made by a series of short downward 
_ strokes of the knife, whilst the fur or hair 
is parted by means of the finger and 


thumb of the left hand: This incision 


should not be too deep or the body cavity 


may be cut into; it should extend from 


a point at the base of the thorax or breast 
bone down to the vent (see Fig. 20). ‘The 
skin should then be loosened as far as 
possible away from the body. By working 


be performed. This consists in carefully. 
following the outer skin of the lids and 


account of the cleft upper lip, the opera-- 


the fingers of the right hand inwards by 


the side of each flank, and then i in a down- 


ward direction tea eda the tail, the hind- 


_ they are attached, may be separated from 
the skin. 
each leg outwards with the left hand, and 
separate the joints at the body by dis- 
locating them with the point of the knife 
(see Wig. 21). After cutting through the 
base of the tail it is possible to turn the 

- skin back and loosen it as far as the 
shoulders. Here the scissors are used in 
separating the fore-legs at their articulation 
with the shoulder blades (see Fig. 22). 


= 


It is now possible to thrust 


account of their length or some ot 


‘The 


actual position of the lid at this point 


as close to the gums as _ possible, — this — 


and limbs is a more lengthy operation thar 


skin to be inverted. It is needless to sa 


by the inevitable shrinkage, caused by the 
imperfect skinning, of the lips especially. 


performed. 


subjects, require splitting to their echee 
tips. 


handle of the scalpel may be used to } 
_ the skin, the progress made-being wate. 







































bases of the ears present. themselves. 4 
These are cut through as close to the 
skull as possible ; and the eyelids are then 
encountered. In separating these from | 
the skull, care should be exercised, the 
knife being used far behind the apparent 
junction of the skin with the bone. ‘The 


cannot be easily determined, and a careless 
cut may cause a nasty gash in the skin 
just behind the eye. Skinning may then 
be continued right down to the tip of t] the : 
nose, and then, unless the specimen 


mounting, the lips should be separated . 
operation. effecting the entire removal of 


the skull and body. 4 
The subsequent trimming up of the skits 


a 
~y 


the removal of the body. The head being. 
treated first, the double skinning or 
‘‘ pocketing ” of the lips and eyelids should. 


lips with the point of the scalpel until the 
extreme edges are reached. These in — 
each case will appear as a black line, when — 
the first finger of the left hand causes th 


that this operation should be performed 
thoroughly, otherwise good work is marred 


In the case of the present example, on. 
tion is a somewhat ey one if propert, 


The ears may now receive. attention 
These, except: in the case of very small — 


The flesh and superfluous ‘cartilag 
having been removed, the skin at the bac 
of the ear, in each case, is separated. eS 
the cartilage ‘strengthening “it. As, 


characteristic, it is not always possible 


turn these ier hers inside out, the » 


from without. Here again care is neces- 
any as the skin at the URES of the ear 1s 















eae of the head should now be per- 


tended for immediate mounting the ears 
_ should be returned into place. 
In skinning the forelimbs, 


thumb of the right hand on the head of 
: the upper joint, the left hand is closed on 
the skin, and the whole limb drawn out. 


tion will be met with; but at this ‘point 
; 2 the scalpel should be used, as it is necessary 
» — that skinning be performed right down to. 
- the tips of the toes. The removal of the 
flesh from the several joints may be 
_ quickly performed by severing the sinews 
at the lower end of each bone, and draw- 





eae ibe Opening Cut 2, 


aes it away ae the top. The toes 
~ and pads, however, require scraping in 
_. order to rid them of flesh and tissue. In 
2 ieee each joint care should be taken 


by cutting through the side ligaments. 
_ Curing having been carried out, each joint — 
_ should be roughly wrapped with strands of 
tow and the. -whole limb returned to. 
position. AD ae 

The hind-leg should next oe treated i in 
similar manner. Sometimes the long final 
_ joint may be difficult to return, in which 
ease a cut should be made from pad to 

. heel. In the case of a rabbit, rat, squirrel, — 
s _etc., the tail should always, if. possible, 
= be drawn out of the skin. This is not a 
_. difficult matter, but with larger animals — 
no’ amount of pulling will cause the 
= Scat sbi to move. In such instances a 
~ short opening cut made at the base of the © 


“. 


peautiierl ead 
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net 


ae 
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rmed, and if the specimen is not in- 


oa a hold. 
: having been taken with the finger and — 


> Until the foot itself is reached no obstruc- 


ing: the $esS upwards: in a | single piece: 


‘applied at the body end with the brush. 


\, tissue, etc., 


_ to prevent the dislocation of the bones — 


Bre under- side will assist matters ; : _ but as far : 
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as seers = is ieeeeic Eee the skin =e 
this member intact. If a hold on the : 
bones be taken with a pair of pincers, and © 
the left pane used to grip the skin at the — 


ad 





ge 2 —Dislocating a iad leg 


base of the body on the inside, a strong 

pull will generally bring the bones, sinews, ZS z 
and flesh away all together. | a 
In curing the skin of the interior, a 


small puncture should be made with the © 


scalpel at the extreme tip. As much os 
preservative as possible should then be _ 


ae 
= 





By taking the skin on the outside between 
the finger. and thumb and drawing it out, 
the curing agent may be caused to run 2 
throughout the entire length, and will ee 
appear and exude at the tip. The entire — 
skin should then be cleared of any fat, 
receive a thorough curing, pe 
and is then ready for making up. : 
This consists in filling the interior with | 
cotton wadding, or tow; evenly inserted — : 
_ with the tow pliers, until the skin begins 
to assume something of Be appearance Be $4 
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the dead al The opening cut shoulda z: 
then be drawn together by means of a = 
few stitches, and the specimen laid out on 
a board to dry.- The finished “ skin ' ee 
should assume more or less the form of 
the specimen shown by Fig. 23, the os 
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legs being drawn well up on each side of | 


the head and secured by means of thick 
pins passing through the pads and into 
the wood. The hind- legs should he on 
each side of the tail with the pads down- 
wards, the cotton-wool should be drawn 
slightly out through the lids, and the face 
caused to assume as natural an expression 
as possible. The skull should subsequently 
be partly cleared of flesh, dried in sawdust, 
and attached to one of the hind-legs of the 


specimen, together with a label giving 


full data, as in the case of a bird. 


SKINNING. LARGE MAMMALS 

With a large mammal, the method of 
skinning is entirely different from that 
already described. From the upper and 
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cleared of flesh and essed with the : 


skull. , igit 

There is no “ making-up ”’ 
treated, beyond the placing of a small 
quantity of tow or wood-fibre between 
the skin of the neck in order to prevent 
the surfaces from touching, and for pie 
ing purposes. . 

‘After complete drying the hide may 
be simply folded into smaller compass and 
tied up to await further treatment. 

Modified Methods of Skinning.—As 
in the case of birds, various deviations — 
from the ordinary methods of skinning 
may at times be necessary. Many excep-. 
tional cases might be cited, but there may 


length. The hands of the quadrumana— 
» apes and monkeys, for instance—require _ 
opening up each finger or toe in order to —— 





Fig. 23.—Finished Rabbit Skin 


lower end of the central opening cut, two 
transverse cuts are made extending down 
the insides of the legs to the pads. These 
permit of the complete opening up of the 
skin, with the exception of that of the head 
and neck. At one time it was customary 
to extend the central opening cut right 
up to the chin, but this has now been 


avoided owing to the unsightly appearance. 


caused by the sewing up. . In the case of 
horned animals, however, a long Y-shaped 
cut is made on the back of the neck, 


the fork or furcations extending to the_ 


bases of the horns, in order to permit of 
the removal of the head.. By such a 
method of cutting it is possible to make, 
with the exception of the neck and head 
parts, an almost flat skin, which may be 


laid out and cured in the ordinary way, 


or immersed in the curing solution. The 
bones of the legs, however, should be re- 
moved, together with the trunk, in the 
process of skinning, being afterwards 


remove the flesh; the flippers of seals - 
demand similar treatment. The lower , 
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‘skin in the case of a large animal thus ~ 
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be no necessity to deal with them at — 


joints of the hind-legs in terriers and other : 


small dogs should also be opened if diffi- 

culty is experienced in turning back the 

skins. Other modifications of detail need _ 3 
not be described, as the proper treatment. 

is generally obvious. 


TAKING MEASUREMENTS 

The process of mounting a large sain 
entails the necessity for exhaustive meas- 
urements, and these may be taken either 


-from the specimen before skinning or 
The former are, of — 
‘course, of greater value from a scientific — 


from the -carcass. 


standpoint, whilst the latter are of more 
real use to the taxidermist in preparing — 
his model. 


- 
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The positions at which these measure- } 


ments should be taken are shown in Fig. 24. 
They are as follow : 


the neck below the head; B ditto on 


the shoulder to. the heel ; 
of the body behind the fore-legs ; 


- same in advance of the hind-leg (here again — 
relative depth should be taken); F dis-— 


-4 circumference of e 


c distance from 
D circumference — 
E the © 


“ 
i 
ie: 
‘ 


‘ 
. 


_ shoulder (the relative depth may also be — 
taken at both points) ; 


4 


tance from the top of the buttock to the % 
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“heel ; G distance from the base of the tail % 
“to between the horns, or top of the cranium Me 
: a 

34 gee 






ki in the Gadeeila hornless animal ; # length 









- of the tail; 1 length of the tibio-tarsal 
joint ; 5 length of the tarso meta-tarsus ; 
x from the base of the tail to the front of 
the pelvis ; 1 from thence onwards to the 
~ pase of the neck ; M, N, and 0 girth of the 
: hind-legs at different points ; P length of 
the humerus; Q length from the knee 
' to the heel ; Rk, s, and 1 girth of the fore- 
legs at different points ; vu distance from 
the point between same to the back of 
the skull. The measurements may be 
_ taken for the greater part by means of a 
flexible tape; those of relative depth 
oth a straight rule. 

For recording purposes it is convenient 
Fo draw a rough outline of the animal, and 
then to fill in the measurements as taken. 

- It will be noticed that no reference hitherto 

“has been made to the head. 
_ of a large animal too many measurements 
cannot be taken by the beginner. Evena 
- Miniature model in pipe-clay showing the 
~ more striking characteristics may be made 


_ MOUNTING SMALL MAMMALS. 


a As in the case of birds, there aré many 
~ methods of mounting ‘mammals. 
_ several processes, more or less elaborate, 
_ may be divided into two groups, the one 
' adapted to large subjects, the other for 
2 those of medium or small size. As it is 
- chiefly with the latter type that the 
‘amateur has to deal, a description of 
3 a-method. of- treatment suitable for a 
rabbit may be conveniently continued. 
-Limbs.—Presuming that the flesh has 
been removed from the bones, the eyelids 
F and lips “ pocketed,” and the ears sepa- 
_ rated to their tips, proceed to “ make 
Pup”? ” or re-model the flesh that has been 
removed from the limbs. 
E: _ First the pads should be restored with 
‘moist modelling clay. Four wires are 
then selected of ‘sufficient thickness and 
about half again as long as the combined 
limb bones. These are inserted through 
the pads and passed up within the skin 
close to the bone. When their ends pro- 
ject a few inches beyond the head of the 
upper bones—namely, the femora in the 
4 
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hind- legs, and humeri in the fore- Big. 25) 





In the case . 


$ _ before the flesh is removed from the skull. | 
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—they should be secured to the lower 


surfaces of the bones with spiral lashings 
of fine wire. The several joints of each 
limb may then be restored by twisting 
strands of tow on to the bones and wires, 
adding little bunches here and there to 
produce correct shape, and finally binding 
down the surface with hemp, or by the 
more speedy, though less easy, method of 
binding on lumps of fine wood-fibre roughly 
moulded into form. In each case, how- 
ever, a layer of clay should be placed over 
the finished limb before it is drawn back 
into place within the skin. 

Tail.—A model of the tail should be 
made up on a separate wire, by means of © 
tow covered with clay. The wire itself 


The 





Fig. 24 = Positions for Measurements of Buffalo 


should reach to the extreme tip of the 
skin, and it is a common fault with be- 


- ginners to make the mcdel too big, with 


the result that in forcing it in, the skin 
is split or broken across. Care should be 
taken to avoid this error in the case of 
any of the rodents (rats er mice), in which 
the tail is almost devoid of hair, as 
damage of this sort is difficult to success- 
fully repair. 

Head.— Passing now to the head, the 
flesh removed from the skull should be 
restored by means of bunches of fine 
wood-fibre bound on with hemp. In the 
case of a rabbit, two of fair size will be — 


. required, one on each side of the lower 


jaw, extending some little distance to the 
back of the head, and upwards to the 
bases of the ears. The orbits also should 
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be partly filled, and other smaller pieces 
added to the tip of the nose and sides of 
the upper jaw. ‘These in every instance 
require to be bound into place, and it is 
convenient, after tightly filling the interior 
of the skull, to drive through the bone 
above the eye short wire nails, on which 
to twist the binding threads. In finishing 
off the restored head, these projections 
may be driven in flush with the bone. A 
final coating with clay will cover up de- 
ficiences, and render the whole surface 
of the model smooth. 

In certain cases the skull itself may be 


required for other purposes, or: may be 


missing from a dried skin, in which 





instance a model of peat, cork, or soft 
wood has to be made. In such circum- 
stances careful attention to shape and 
contour, as indicated by the skull, or the 
shape of the head in the dried skin, is 
necessary, or a hopelessly unnatural ex- 
pression will be given to this most import- 
ant feature of the mounted specimen. 

A body wire may now be selected about 
one-third again as long as the trunk 
measurement. It need not be very thick, 
as, with the exception of the head, it has 
nothing to support. One end should be 
pointed, and left projecting for some little 
distance, whilst a column or body core of 
tow or wood-fibre is twisted on to the 
lower part of the wire the exact length of 
thetrunkremoved. This body core should 
be, roughly, one-third, or even one-quarter, 
the girth of the actual body, and should be 
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caused to slide upwards, until its anterior ~ 


Fig. 25.—Skeleton of Mammal, with Bones Labelled 


—_ 




























densely made and tightly bound with © 
hemp. An easy method of forming a~ 
correct estimate of the required length 
of this core is to give the wire before- - 
hand a sharp bend above and below to 
the extent of the known measurements. 
The projecting point may now be passed ~ 
through the hole at the base of the skull, ~ 
and, by piercing the bone, caused to appear 
between the orbits on the forehead. At 
this point it may be given a hook-shape 
bend, and the point returned to the in-— 
terior of the skull. Now, by pulling the- 
lower end of the wire while the body core ~ 
is held in the hand, the latter may be 


part comes into 
close contact 
with the back of 
the skull. This~ 
will render the- 
head immovably - 
fixed to the body * 
core, and cause = 
the whole struc- — 
ture to become — 
rigid. The lower 
end of the body — 
wire may be then © 
‘bent sharply- 
round and passed 
through the tow © 
or wood-fibre. 
Ears, Eyelids, and Lips.—The model ~ 
is now ready for inserting in the skin ; ~ 
but-before anything further is done, the 
interior of the ears, the eyelids, and lips ~ 
require filling with moist modelling clay. ~ 
With the ears of a rabbit, this is rather a — 
difficult matter to perform satisfactorily. 
The best plan is to work the clay into a ~ 
thoroughly plastic condition by adding p 
little water ; then roll it into a cone of ‘ 





fair thickness, insert it right up to the 
tip of the ear skin in each case, and then 
by gentle pressure flatten it out, so that it > 
extends to the extreme edge throughout. 
Unless the filling of the ears is properly — 
carried out, grievous shrinkage will appear — 
on drying, sufficient to mar the whole | 
appearance of the mounted animal. The ~ 
lips and eyelids need not be unduly a 
tended with clay ; but they should be © 
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~ amount of shrinkage of the skin, and also 
4 ee removed: from the skull itself, which have 


- of the head model. . 
' Inserting Model into Skin— Now, 





_ should be taken to see that the tip of the 
_ nose, or rather nasal bones, are placed in 
exact position within the snout. Then a 
souple of pins” passed up the nostrils. will 
fix theskinin place. The remainder of the 
_ head having been roughly modelled up, 
- it will generally be found that the ears 
2 require further support at their bases, and. 
_ this can be supplied by modelling clay, 
E ihieh can be inserted into the required 


- out whilst the back of the skull is still 
4 ~ readily accessible. It often happens 
that a ‘deficiency of this kind is dis- 
i _ covered. after it is impossible to rectify 
— it, except by cutting the ~ skin from 
without. 
: Zz ‘The projecting wire from ihe tail should 
“now be affixed to the lower end of the 
F 3 body core by being passed through the 
tow or wood-fibre, and finally twisted 
a round the entire column. The wires of 
_ the fore-limbs should also be attached in 
the same way, their free ends being 
: E iwviated together with the pliers in order 
to render the members perfectly rigid. 
In selecting the point of attachment for 


















_to the actual body. There it will generally 
_ be seen that the end of the humerus occurs 
in a position roug ly in one-half the 
_ depth of the trunk, the remaining space 
a between this point and the line of the back 
¥ itself being occupied by the scapula or 


= shoulder blade. Now, having ascertained ~ 


_ the length of the neck, the wire of each 
fore-limb should be inserted through the 
_body core at a position where normally 
in the animal’s trunk the posterior 
3 margin of the scapula would touch the 


back. . 
3 sade for the nee of the ey in the 


3 sufficientiy | well filled +0 allow for a certain 
= ‘or the small quantity of tissue and flesh 


not been taken notice of in the making up 


3 in placing the-head within the skin, care 


position when the skin is partly turned 
_ back. This operation should be carried 


the fore-limbs, reference should be made 


‘Sufficient oe ae should then be | 
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the Ferenc font an eagle of nearly 45° 

with it. Reference to-Fig. 26 will show 

the correct position of the wires and limbs 
in relation to the body core. et 


The attachment of the lower limbs may 
now be proceeded with. As will be seen 
in Fig. 26, the articulation of these mem- 


_ bers occurs almost at the end of the model. 
_ The beginner often makes the mistake of 


attaching them too far forward, with the — = 
result that the animal’s body is rendered 
almost torpedo shape by the projection of — 


‘the end of the column. 


feusdife Suatiig Metal ae 
interior of the skin can now be filled with 


fine wood-fibre in small bunches, in the 


case of an animal of fair size, or with, os 
chopped tow in a small subject. This, of — 
all the several ‘Processes connected with a 





- Fig, 26. —Diagram Showing Position of Body’ E 
Core in Relation to Limbs, as Seen 
from Above . 


. mounting mammals, appears to be the 


simplest operation, whereas it is really the 
most difficult. The stuffing material has — 
to be inserted a littleata time bymeans of 
the tow pliers and stuffing rod, care being = 
exercised to prevent the common fault — a 
of over-stuffng. _ eS 
The contour of the muscles of the neck 
and shoulders is difficult to portray faith- 


_ fully, unless the operator is well sequins - a 


with the animal’s appearance in life, and 
reference to a living specimen whilst the 
work. is being performed will be an 2s 


advantage. In the case of a rabbit, for — = "i 
instance; there is a certain abrupt but very ~ 


graceful fullness below the back of the & 
head, extending well between the fore-legs. 
The shoulder blades, moreover, slightly ce 
project, to form a~ small hollow in the 
centre of the back beyond the base of the “ 


neck. Attention should be paid to these — oe 
two points whilst the fillmg is bemg ~ 
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inserted, and modelling carried out roughly 
from without at the same time. - 

- Sewing-up Opening in Skin.—The 
_ skin. should be sewn together down the 
opening cut gradually, a special stitch 
being employed, in which the needle is 
inserted through the flesh side only, passed 
over the edge on the one flap, and through 
the skin on the opposite side a little dis- 
tance farther down. In filling out the 
actual trunk, it should be noted that the 
upper surfaces of the body core should 
remain in contact with the skin of the 
back. ‘The point at which the ribs end 
on both sides of the body should be sug- 
gested, in a great number of the carnivores 


Bae 


Fig, 27.—Mounted Boesinith of Rabbit 


(cats especially), by a slight aintienod 
of the girth and falling in of the flank. 
In the present example, however, as with 
various other rodents, the reverse of this 
condition should be slightly emphasised. 
The top of the pelvis, moreover, requires 
a certain amount of filling in order to 
produce a certain extent of squareness in 


the generality of small- or meduim-size — 


mammals; but this is not an inflexible 
rule. It is well to leave a small part of 
the opening cut. unclosed to admit further 
stuffing material if necessary. 
Pose and Shape.—The thread having 
~ been made secure by means of a knot, the 
specimen can now be bent roughly into 
_ position, and placed on its legs, so to speak, 
on a piece of peat or some other convenient 
stand, the projecting leg wires being passed 
through the temporary mount, and at- 


tached in he same manner as dsceitticd in 
wood being used to cause depressions _ 
filling has been properly inserted, the skin 
accord, but if the skin has been over- . 
kindred. purposes. 


There are numerous 
“which combine to make a well-mounted 





depression between the shoulder blades. 
In both cases, stays of wire bent into 


‘into the skin, will be necessary to retain — 
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the case of a bird (see chapter in the first. | 
volume). Superficial modelling” of the— 
body may now be performed, a slip of © 


where necessary by a series of gentle taps, — 
and a curved awl employed for pulling out 
the skin where it is too flat. Now, if the ~ 


will almost fall into shape of its own 


charged, no amount of drumming on 
its bloated flank will mend matters, and 3 
the only thing to be done is to extract the. 
necessary quantity of superfluous stuffing — 
through the orifice ee for this and ; 


Considerable time may be spent with 
advantage by the beginner in the working — 
up of the shape and pose of the body. — 
niceties of detail 


specimen. Every animal has its charac- | 
teristics in this respect, and it would be — 
futile to attempt to lay down any definite ~ 
rules. Two points, however, will gener-— 
ally require attention : the clear indica- 
tion of the “ hamstring ”’ (this especially — 
in the case of smooth-coated. dogs), and 
the formation of a more or less sharp 


L-shape, one arm being pointed and thrust — 


the depressions thus formed whilst the 3 
specimen is drying. 

Modelling the Head. —Attention may 
now be given to the head. This feature — 
alone forms a taxidermic study by itself, 
and a fuller description of treatment than. 
is here possible will be given in a subse- 
quent chapter. The lips and nose, plastic 
on account of the clay lying under the 
skin, should first be worked well into 
form, and secured therein by means 0 
pins. The awl will be found most useful 
for this. work. The eyelids demand | 
similar treatment, and the artificial eyes 
may then be inserted. Upon the ‘cae 
expended on the eyelids depends i 
whole expression and character of the 
animal. In the specimen of a rab 
shown in Kig. 27, part of a group in 1 


~~ 






- ents County Museum, an effort has been 
~ made to portray the pose and expression, 
especially in the eyes, of extreme and 
_ sudden terror, caused by a stoat (not 
- shown in the. illustration), yebich has 
‘ eee on to its back. 
The ears, the treatment of which has 
Eta already been described, sometimes require 
_to be reinforced by means of wires passing 
_ down their length and into the base of 
3 the skull. In the case of very small 
4 _ animals (mice, etc.) it is not necessary to 
_ open out these members; but in such 
S instances the ears should be filled from 
4 without with moist clay, which on drying 
- will retain them in correct shape and 
4 position. When the ears are large, as in 
_ the present example, two stays of stiff 
_ card should be fixed, one on each side, and 
- secured by means of pins passing through 
: the card and ear in some inconspicuous 


; _ position. 
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- MOUNTING LARGE MAMMALS 

_ “Direct Paper Process.” — Before 
giving a description of a method of 
mounting large mammals. practicable by 
4 _be said with reference to a method termed 
~ by its inventor, Montagu Browne, the one- 
time curator of the ‘Leicester Museum, 
“the direct paper process.” By casting 
in plaster from the body after. the removal 
of the skin, a papier-maché model was 
3 formed, which gave in the main accurate 
ee and form, on which the skin 





was mounted in the ordinary way. Such 
a method possesses certain advantages 
above all others, exact distances wherever 
bones occur are ensured, the correct posi- 
tions for the limbs with reference to the 
trunk, etc. Yet it is apparent that the 
3 flexed muscles of a dead animal can in no 
_ way be compared with those of the creature 
in life; and however fresh the subject 
: may be, there.is an inevitable collapse of 
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the flanks and throat. The necessity for 

‘working up” a model thus formed to 
‘remedy. these defects at once destroys its 
value as an exact replica of the creature’s 
living form; and it would be possible to 
build at least two models from measure- 
eects making every allowance for defi-_ 







_ the ordinary amateur, a word or two may © 
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ciencies, in half the time occupied in 
making the papier-maché model. Any- 
one, moreover, who has tried to pose an 
animal’s dead body as if it were alive, 
knows the hopelessly unreal appearance 
it invariably presents, this being due 
entirely to the causes mentioned. 

Constructing the Model.—Earlier in 
this chapter details in regard to measure- 
ments, etc., have been given, and the 
rough outline of the body giving these 
particulars should be carefully studied 
before any attempt is made to begin the 
making of the model. In Fig. 28 is shown 
the framework on which the model is made 
up. The contour of the actual trunk is — 


constructed from matchboarding, joined 





Fig. 28.—Central Board with Rods, Limb Bones, 
and Skull Attached 


together with transverse strips of wood. 


This in turn supports four blocks of batten, 
two.on each side of this central framework, 
corresponding with the width of the thorax 
or ribs on the fore-part of the body, and 
that of the pelvis in the hind-quarter. 
The measurements for both of these may 
be obtained from the diagram made from 
the original body. The blocks need only 
be lightly nailed in position, as their main 


attachment to the framework is by means | 


of the rods, which, passing up behind the 
several limb bones, are inserted right 
through both blocks in each pair, and 
secured by means of threaded nuts. The 


‘rods need not be of undue strength, as 


it is often necessary to slightly alter the 
position of a limb after the skin has been 


put on the model. As will be seen from 
an examination of Fig. 28, they should 


| ~ each be roughly one-third again as long 
as the extent of the several bones retained © 


in the construction of the lKmb model. 
At the upper end of each a thread should 
be cut to receive a nut intended to secure 
the rod after it has passed at right angles 


to the limb through the shoulder or pelvic 


blocks, in the fore- or hind-quarter, as the 
case may be. At the lower end the thread 
must be considerably longer, in order to 


receive two nuts, one on each side of the 


wooden stand. The surface of the. rods, 
which are made of charcoal iron, should — 
be painted all over to protect them from 
the corroding influence of the alum and 
salt used in curing. 


In constructing the model, the position: ’ 


_ of each limb should be decided upon, and 
the rods bent in accordance with the 


contour of the several bones, the upper 
end in each instance being left free for — 


insertion through the blocks, and the lower 
‘end for a short distance to accommodate 
the hoof, and then to pass through the 
stand. The rods should then be fixed 
roughly into position, and the framework 


put on its legs on the stand, through which © 
‘holes have been bored with a centre-bit- 


to receive the rods. The bones may then 
wire, each being placed in advance of the 
rod. The position for the upper nut should 
_ then be ascertained, and the lower one 
run on and tightened.. The framework — 
will thus be rendered fairly rigid. 

The skull, which has previously been 


freed - of flesh and cleaned to a certain — 


extent, may now be attached to the frame- 
-work of the neck in the following manner : 

The base of the skull having been removed 
_ with a fine keyhole saw, a-piece of batten 


is accurately fitted to the interior in such © 


a way that a wire nail or two, driven 
through the frontal bone, will secure it 
firmly in position. Two moderately-light 


lengths of rod are then fixed into auger 
holes made in the batten a little distance. 


apart on the same plane, in order that 
they may pass the one on each side of the 


central framework, to which they may 


be secured by means of ee By such 
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~ certain extent, to give the tense appear- — 


be lashed into place by means of galvanised — 
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a means ie Genes a Soe ‘dearest 
_ of flexibility is accorded to the head of the 
model, which may be a desirable feature 
if a slight error in determining the pose 
is made and discovered only when the skin 
has been mounted. 

Making up the Model with ‘Wood 
fibre.—Next comes the more arduous — 
task of making up the model with wood-— 
fibre. The limbs should be treated first, 3 
the fibre being wound; piece by piece, round 
the rod and bones, until each point accords — 
in form and girth to what is known about — 
the original from the measurement dia- _ 
-gram. Presuming also that the appear- — 
ance of each member in life differs materi-_ 
ally from that presented by the carcass, 
reference, whenever possible, should be 
made to a living animal, and the wood- 
fibre transplanted here and there, to a - 


ance of muscles in action and other — 
similar points. In any case, the ham- 
_strings in the hind-legs should be well — 
emphasised. This can be carried out by 
making up on a separate wire a model of — 
the tendon. This may be attached by 
boring a hole through the proj jecting bone — 
at the heel, and passing the wire fionghag 
it, the other end ene bound into this 
upper partofthelimb. | 
The head may now ah made up. Ke iia 
feature of the work will form the. subject | : 
of a further chapter, it may be sufficient at 
this point to deal briefly with the methods 
to be adopted in the case of an animal - 
with the mouth closed. In such an in-— 
stance, small wire nails should be driven — 
into. the skull, and their ends left pro- 
jecting, these forming convenient. pegs, 
over which packthread may be twisted 
in the process of binding on bunches of 
wood-fibre to restore the flesh removed. — ae 
In making up the model of the trunk 
itself, the first thing to be done is to. drive | 
in tacks at frequent intervals along the 
edges of the central board, leaving th r 
heads projecting. These, as in the case of 
the skull, are intended for the packthread. 
The wood-fibre can now be placed in lay 
throughout the entire surface_on the ¢ 
side of the central board, each layer 
it is added: being. well bound eee 
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ARS ee “The monet of this 
ter material required in the making 
of. a large model is considerable ; and 
density is the main thing to be aimed 


"29, where Sere re aad en 
ellings occur. It would be useless to 
mpt to describe these minutie in 
vil, as such characteristics vary with 
rent types of animals. In the present 


y characteristics of build similar to 


oseness of the throat, gentle fullness of 
e shoulder, and a certain squareness of 
buttock. It is best to build up one- 
of the model. completely, in order to 

copy from which the other side 
7 be moulded. 


ce of the wood-fibre may. receive a 
y thick layer of clay. A covering 
oughout is not always necessary ; but 


- 


> legs, head, and parts of the neck, 


yays ‘be so treated. 
a imals, a few veins should. be shown on 


lated by stout wire or thick string, 


reparing Skin for Mounting. — 


ce 


presumed that it is in a fresh or “‘ green’ 
condition, and cured in a solution of 1 lb. 
by another of the processes described 
er in this chapter (p. 312). 


“ite 


ing * ”__that is, a process. of thinning 
—in order to render it completely 
e and capable of taking the im- 
on of fine modelling. On the tho- 


shness | with which this is carried out 


nounted specimen, 


mple, a short-horned buffalo, there are 


exhibited by certain breeds of cattle 


en. the proportions are correct, the 


tined to receive fine modelling, should | 
In short-coated 


hed across the surface of the model. : 
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a: is a Brent mistake to be ae or 


legs and elsewhere, and these may be 


ving the model now for a time, ot 
repare the skin for mounting. It is here 


alum and 4 1b. of salt in 1 gal. of water, 


n the case of a-large animal, the hide - 
lires. to be put through a thorough | 


y 


ends a great deal of the appearance 
As in the case 


if a aa animal, the ears should be wall 
filled with moist modelling clay. 


A model of the tail made up on aseparate ~ 
wire, not rod, is next placed inside the 
skin. 

Mounting the Skin.—The hide is now - 
ready for mounting. The first thing to be 
done is to work it roughly into place over 
the head and neck. If the model in these 
two parts has been correctly formed, the 
fit, except for nose and lips, should be 
almost perfect. The remainder of the 


skin may then be placed roughly in 


position over the back of the model, and 


the projecting end of the tail wire fixed ~— 


securely through a hole bored to receive 


Fig. 29.—The Finished Model 


it in the central framework in its correct: 
position. Leaving the fore-part of the 
head a while, after having worked the 
skin into a correct relative position, the 
neck and back of the head may be attended 
to. Then it may be necessary to add a 
certain amount of extra filling, which may 
be inserted by means of the stuffing rod 
and tow pliers. If the model is well 
formed, the bases of the ears should alone 


- require serious attention. 


The Y-shape cut in the case of a horned ~ 
animal should now be sewn up, stitching - 
being begun at the base of each horn in — 
turn, the central cut being closed after-_ 
wards. The hoof of each fore-leg should 
then be placed welkin position, and: its 
interior, and that. of. the “ ankle,” .so»te 
speak, filled sely with tow and. wood- t. 
fibre. 


~ erence 
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The skin can then be brought._ i 
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ne, 


_together and sewn up, rough superficial 


modelling being carried out as the cut is 
joined. Both fore-legs having been simi- 
larly treated, the central opening may be 
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sewn together, further stuffing material” 


being added where necessary. 

In the vicinity of the elbow thee be- 
ginner is often apt to fill the skin out 
where in the living creature wrinkles 
occur in the body. The filling at this 
point should be a lump of clay, intended 
to receive surface. modelling. ‘The hind- 
legs may now be treated in the same 
way as the fore-legs, and the central cut 
sewn up. 


Surface modelling may now be carried demand such careful treatment. 


\ 
\ 





Fig. 30.—The Mounted Specimen 


5 


out, a short slip of planking being used. 


to beat the skin well into place along the 
flanks and back. Sometimes a round- 
headed mallet may be required to form 
depressions, and not unfrequently the skin 
itself may have to be cut in some incon- 
spicuous position to.admit more stuffing 


material, inserted with the rod. At certain _ 
points, moreover, it is necessary to drive 


pointed wires through the skin and into 
the model, in order to prevent the hide 
from springing out of place on drying. 
‘Returning now to the head, the eyelids 
should first be filled with clay, moulded 
into form, and the artificial eyes inserted. 
The nose and lips should also be modelled 
up, the skin of the upper lips. being drawn 


well down and over the margin of the 
. dower jaw. The ears are stiffened Waris 


~ specimens, the worker cannot depart ver: 





























fine wires a eed Gee them, nd with 
“stays” of stiff card pinned together. 
Fig. 30 shows the mounted specimen at 
this stage. 
There have now Beer described what 
may be termed “exact methods” of 
dealing with small and large quadrupeds 2 
processes in which every attention is pai 1 
to the requirements of correct anatomy. 
By adopting such means_ of mounting 


far from the general form and contour of 
the living subject. There are numerous” 


animals, however, which, on account of 
some external Characteristic, do. n 
Rigid 


attention to anatomy 1 istoa certain extent 
thrown away on them ; and as time-savii 1g 


exceptional cases will be detailed. aq 
Mounting a Mole.—It is obvious. that 
the building up of an internal framework 
in mounting a mole would be quite un- 
necessary. In such an instance all that 
is required is the insertion of wires up © 
each leg, another to ‘support the skull, 
and the ends then twisted together. Tt | 
interior of the skin may be filled with saw- 
_dust or with. finely-cut tow, the opening 
cut drawn together, and superficial model-’ 
ling carried. out... It is possible perfectly 
to mount a mpeetned in this way in | 
than ten minutes.’ | (=o 
‘Mounting a Bear — = Long: coatec d 
animals, such as bears, badgers, and 
certain kinds of dogs, in which the legs 
are partly concealed by the fall of he 
from the flank, do not require very caret 
modelling on either the limbs or boc 
except in certain areas, and the necessity 
for building up an internal model may be 





largely dispensed with. A bear in i n 
upright position holding a salver for ! ; 
reception of visiting-cards forms a striki 
addition to a large hall ; and such a | 
subject is by no means beyond the cajpa-_ 
bility of the amateur. In this case th eo 
central framework may consist of ay 
length of batten roughly equal to they 
extent of the body. Through it, a short 
distance from each extremity, two. h 
should be cut with a centre-bit. 
skull, restored: as alee described on 


te, = 
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Arar’ eeiyohed: to the upper end on a 
_ short length of iron rod corresponding to 
that of the neck. In attaching the rod 
to the batten, the end is sharpened with a 
_ file, passed through a-hole bored in the 
- wood, bent sharply round into a right 
4 angle, driven flush with the surface of the 
batten, and finally secured in position 
a means of a few wire staples. 
Returning to the skin, the opening cuts 
Rokthe legs should be sewn up. Four rods 
3 ~ may then be selected for the limbs, those 
for the hind-legs being considerably 
_ stouter than the others, since they are 
destined to support the entire weight of 
the body. These, moreover, should be 
- fitted with the usual pair of nuts at the 
_ lower ends ; but the upper ends, in common 
- -with those ‘of the rods, for Ate fore-limbs, 
_ should be simply sharpened to a point by 
means ofa file. The entire length of each 


r 
x 
se 
Fy 


iol 


_ long as the extent of the several bones 
composing each limb for which they are 
intended. The rod in each case should be 
passed through the pad, and allowed to 
project for some distance beyond the head 
_ of each upper bone, namely, the humerus 
in a fore- leg and the femur in a hind- leg. 
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the required form, it may be secured to 
a the bones by means of spiral lashings 
of wire. The limb. itself may then be 
~ modelled up in the usual way, with wood- 
pen bre bound into place with packthread. 


: fié inserted through the hole in the batten. 
3 Thus the two rods for the hind-limbs pass 
ein opposite directions through the lower 
hole, and those for the fore-legs through 
the upper. 
Ee ~ Ihe projecting ends should then be 
g “treated in a similar manner to that de- 
_ seribed for the neck rod. The filling can 
"g p then be inserted, a beginning being made 
on the neck, and the central opening cut, 
~ then drawn together gradually as the 
_ stuffing proceeds. As, in the construction 
- of this simple framework, no allowance 
has been made for the s space occupied in 
; _the animal’s 


‘filling will be required between the upper 
ce EW. 


rod should be roughly one-third again as - 


_ Then, after it has been bent roughly into ° 


The sharpened end of each rod may then — 


body by the scapule or 
“shoulder blades, a considerable amount of © 


- 
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surface of the eon at the insertion 
of the fore-limbs and that part of the 
skin directly above it. Moreover, as the 
width of the batten in no way corresponds 
to the thickness of the trunk, either be- 
tween the fore-legs or across the buttocks, 
although the heads of the fore-and hind- 


limbs have been brought directly in con- -_ 
tact with the wood at. both points, a fair — 


quantity of material will be required to 
fill out the skin across the body at both 
points. In all other respects the treatment 
in mounting is similar to that already 





Fig 31.—Bear Miciaced: Showing Position of 
Rods and Genuat Framework 
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described. Fig. 31 shows the correct 


‘position for the batten and rods in the % 


subject mentioned. 
Mounting Bats.—Passing now to other 
considerations, .it may be mentioned 


that bats generally are difficult to mount | 
. successfully. 


Not only is the skin very 
fragile, but the wing membrane is very 
liable to damage. Specimens of this class ~ 
are generally seen with the wings com- 
pletely flattened and heavily varnished, 


though the reason for the latter treatment, 


is difficult to conceive. The flattening of 


the wing membrane is obviously atravesty —__ 
of nature, due to the fact that the specimen 


after stuffing has been laid out and “‘ sct.” 





























with strips of card, much in ihe same way wood, a Tea oie tena: of eiraaas 
that butterflies and moths are treated. passed over the wings close to the body 
Such specimens, it _may be added, are _ these being applied sufficiently loosely to — 
enaly displayed ‘ ‘spatchcocked ” on permit of easy and free movement of the — 
_ to a piece of sky-blue board. — specimen. Cotton-wool is then packed 
Now in giving more considerate treat- _under each wing, piece by piece, until : ; 
- ment to these most interesting subjects, membrane is expanded to its fullest extent. ‘ 
it may be mentioned that the opening cut The secondary. effect of this treatment will | A 
~ should be made on the surface less exposed _ be. to slightly raise the lower surface of the 
to view ; skinning may be performed with - creature’s body off the board itself. The 
equal facility from. the stomach or wings having been arranged in the required. e. 
back. The legs, wings, and tail~should position, a few fine entomological pins may 
all be wired to a central body core. be used to secure the margins. A spec 
The wires for the .wings should be men mounted by this method is shown by — 
passed down the joints composed of (a) Fig. 32. The membrane, on drying, re- 
radius and ulna, and tb). humerus, in quires little further treatment : if an 
- each member. thing is used to restore the fresh appea 
It is useless to attempt to Tuisext the ance, which in certain species may be — 
point higher up than this, and it is difficult partly Jost, a little plrconne should he . 
eae to perform the eoceey amount applied. «=< 
pie Jobs.--As ine ‘the case of 


is, pe ince eae 22 “eieticese 
cS Sa a The hair or fur slips away at the lea 
_ Fig. 32.—Mounted Spesiuny of Pipistrelle Bat touch. Much can be done to improv 
* the condition of the skin if an opening is — 
Tos wiring without splitting the membrane made in the abdomen and concentrated — 
either on the joints themselves or else- formalin injected, though, needless to sa 
where. It is not difficult, however, to the pungency of the chemical is mo 
_ insert the leg and tail wires. Before the trying to the eyes and nose. In any cas 
specimen is sewn up, another wire should _ the loose hair or fur, if it comes away in 
be bolted to the centre of the body core. _ quantity, should be carefully collected and — 
“This is intended for a temporary or per- replaced when the specimen, has dried. ~ 
manent support for the pees when ‘Again, in certain cases, the skin ma 
ready for casing up. have been cured successfully, but remove 
It is, perhaps, unnecessary to ate that from the body in such a way that n 
the wing membrane, when the animal is indication is left of the form or expressio 
in flight, would bulge considerably by of the subject. In some farmhouses an 
reason of air pressure. Now, although keepers’ lodges may be seen the skin 
specimens are very apt after drying to. some rare British mammal preserved by 
partially lose this feature, however care- the primitive method of pepper and salt, 
_ fully it may have been induced i in the first after stretching on a board. The specimen 
place, attention should be paid to the ~ is often mounted as an: ornamental mat, 
wings with a view to giving them correct and has undergone_ a certain amount of 
form. The following means cannot be trimming. The specimen shown in Fig. 
bettered. It may be mentioned that there a polecat, was mounted from a flat s 
are several other methods, but none so which was very imperfect. ‘Now whet 
straightforward. The specimen having the subject is one such as described or | 
-been laid front downwards on a piece of already mounted Bee and which it : 















































a similar. a the first ots, i continuous” 


48 Vigorous currying as the condition 
1 permit, the skin should be rendered 
soft and pliable as possible. By a 
cious stretching in parts-where trim- 
g has been performed, - the deficiency 
be largely overcome. . 

hen, oe Bee of the limbs has: been 


f the oifow in “the fore- i and the heel 
and knee in the hind, and this will 
materially assist in making up the joints. 
oA ae the pose selected for the Poune? 


x ae for eat tee: the lower surfaces 
aS g esy and limbs are non-existent ; 


ie 
— 
= 


"eee burner in the Primus oil stove. 
other. wickless oil stoves having 


‘the flame. 
forced up to the burner by the aid of 
small pump, like a a bieycle pump, fixed 
he reservoir. “This pump compresses 
an in the reservoir and thus forces the 


mer nearly to the bottom of the reser- 
_ A little heat around the burner 
: yvided by burning methylated spirit 
she iron cup of the burner or by burning 
ffin oil by means of a special contriv-- 


) is is required to start the stove; this 


e has started the heat from the flame 


to -vaporise the oil as it passes through 
hem. In use, the nipple of the burner 
be Eovt clean. with the pricker pro- 
In _ time: the burner itself may 
c. a Sept collects i in the 


_was overcome ae the ‘stretching of what ~ 
‘king in the curing solution; followed — 


oe hair for patching purposes. 


Cleaning Primus Stove Burners oe 


tubes, but it- can be prevented to some — 


rising burners is carried round and — 
The oil in the reservoir — 


a pipe that is carried from the 
from ironmongers). 


vaporises. the oil as it passes over 
around. the burner, and when once the © 


S 98 the 7 tubes in the burner sufficiently 


the burner. Replace the nipple, and put 


remained. 
It is advisable to keep odd pieces of skin 








Fig. 33,—Polecat Mounted from Skin Mat— 


The same — 
_ thing applies to mammals as to birds; —_ 
it is often possible to turn out one good 

specimen from two bad ones. 


extent by always working the stove at 
a good pressure. The average life of a: 
burner in daily use is one and a half 
to two years. Clogged burners can be 
treated in the following way: Remove 
the burner from the stove and the nipple — 
from the burner (a tiny box spanner is 
useful for this purpose, and can be*bought = 

Attach a piece of ate 
thick wire to the burner, and put it ma 
clear fire until red-hot. While it is heate/_ = 
ing, put in a preserve jar $ Pt of water, 
and gradually add to this oz. of sul- 
phuric acid (the acid must be added to the 
water, and not the water to the acid). 
When the burner is red-hot dip it into 
this solution, standing well clear of any 
splashes. Wash well by running water - 
from a tap with a good head to it through 


wy 








back the burner on the stove, and it will 
work as well as a new one. In very bad ~ 
Cases | the bath should be Tepeeea es 
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An insufficient supply of air is often the 


‘cause of a chimney smoking, but it is 
sometimes found that the evil exists not 
so much in the quantity of air as in the 
direction from which it comes. In very 
many cases it is found that opening the 


door of a room will remedy the evil ; 


but, though this may ke efficient as a 
temporary measure, i 
“some means of aksolute cure will have to 
_be devised. A ventilator similar to those 


used in external walls will, if fixed near 


tae ceiling of the room, often cure a 
smoky chimney, besides ventilating the 
apartment. A scheme for allowing fresh 
air to pass through a grating placed in 
front of the hcarth has been advocated 
as ya successful remedy for very bad 
cases. 

Another case of sluggish draught is cold 
air getting in the corners of the ordinary- 
shaped flues, and the longer the flue the 


-' more liable is it to be affected in this way. 


-The object aimed at is to cause the up- 
draught to be continuous, and, as far as 
possible, to do away with the least sus- 
- picion of a down-draught. | 

In the case of smoky chimneys. in an 
open and exposed situation, a frequent 
cause is down-draught. A cure may be 
effected by using a special chimney cowl 
(a good one has already been illustrated 
In these pages). Some cowls permit 


the smoke in ordinary weather to escape 


from the top in the usual way, and in 
strong winds and gales to escape at a 
lower level in the cowl. Asa general rule, 


we 
/ 


is lower than the adjacent buildings: 
it is evident that 


with strength, the. better = 


a 





ae 
on re sos. 1 


it may be taken that for a high “mde a a 
cowl of medium height is best, so as ion 
lessen the chance of its being blown down ~ 
in high winds, whilst for a low chimney a r 
cowl about 5 ft. high is suitable. 4 

Probably the most troublesome cases 
to deal with are those in which the chimney : 
§ 


eae 


ay 



























Galvanised-iron tallboys can be obtained 
up to about 10 ft. high, and might answer, © 
but where there is a great difference in the 4 
height of the chimney and that of the~ 
adjoining houses a galvanised pipe with — 
a cowl on top carried up to the level of — 
the buildings may be employed. Where 
a very simple remedy is needed, terracotta 
louvred chimney pots may be tsed. 
Choose one that fits the present chimney 4 
pot, and so saves alteration ; see that it” 
is so ‘constructed. as not to Ke damaged 
when the chimney is swept. The lighter. 
a revolving cowl is made, consistently 
one that 
requires a very heavy wind to turn it. 
should be avoided. A cowl. in action — 
should be nearly noiseless. The iron and. 
zinc chimney pots known as “ tallboys ” <a 
are to be had in zinc as thin as 10 gauge 
and about 7 ft. in height, and in galvanises d 
iron in 20, 22 and 24 gauge, and f from 
6 ft. to 10 ft. high. It is a mistake to 
suppose that any revolving cowl will keep | 
in order year after year without being g 

examined and oiled occasionally, althor 
some of the best contain oil enough 
last for years; such cowls often 
their internal fittings of brake or Copy 
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_ bility. 

3 - Open Ranges.—In the: case of open 
" fanges, the most prolific cause of smoking 
' is the large open space that exists over 
— the range and forms the mouth of the 
chimney. The draught in these ranges is 
‘ not very keen at the best, and the large 
area allows quite cold air to rest there 
~ and to pass freely into the chimney, with 
__ the worst possible results on the up- 
draught of smoke and heated air. This is 
overcome by the use of a blower, which 
igs a sheet of metal carried across the front 
zy: of the range opening at the top, from jamb 
, eto jamb o; of the mantelpiece. This causes 
ail air entering the chimney to come 
closer down to the fire and receive warmth, 

_ for while cold air impedes the up-draught, 

hot air accelerates it. A cranked metal 
- pot will often prevent £hé down-draught, 


355 
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g. The blower can be made temporarily 


~ required. 
oe Close-fire Kachenere te is unusual 
for close-fire kitcheners to give trouble 
_ by smoking, and, unless the cause is 
Bape -blow (which only occurs when the 
_ wind blows from certain quarters), it must 
be concluded that the range is not pro- 
ae fixed. Supposing the chimney is 
< - clear, it should be ascertained whether 
the brickwork of the chimney above the 
-tange is well clear of the flue outlets. 
~ There should be at least 12 in. clear 
a space between the flue outlets at the top 
of the range and any brickwork that 
poy. come above them. [If all is right in 
this direction, then ascertain whether 
_ there are any means by which air can 
_ enter the chimney from the room without 
3 passing through the fire, which is a common 
a cause of kitcheners working badly, though 
2 at may not always make them’ smoke. 
The range should be set sound and air- 
/ tight, and there must not be any other 
flues running into the range chimney, ex- 
cept, perhaps, the copper flue, which must 
: pave a damper, to be closed when the 
_ copper fire is not alight. There must not 
be ‘openings of any kind by which air can 
pass” into ne kitchen chimney. except 
in 4 - ; i : 
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"either oF ich adds s greatly.» to the dura- § 


Whilst a blower will stop the general smok- — 


5 of cardboard or paper to find the depth — 


it go through the fire. It must: be ascer- 
tained that the soot doors are complete 
and in their places, and that there are no 


apertures in the chimney. The position 


of the fire in its relation to the room door 
need not be considered with close-fire 
ranges. 

‘Dog ’’ or Basket Grates.—lf the 
adoption and continued use of the “ dog ” 
grate depended on its heat-giving and 
economical qualities it. wculd have long 


ago been obsolete, but in many residences _ 


this type of fire is still being fixed because 
of the decorative effect that may be had 
with it. In the first place, the grate 
occupies a tiled opening or recess, and 
this can be given a handsome appearance | 
when cost admits. Then the grate itself 
is often a work of artistic merit and beauty. 
Being usually of wrcught iron, there are 
practically no limits to the fine effect 
that may be obtained. 2 

The “dog” grate (which is no more | 
than a square-shaped wrought-iron basket— 


- to hold fuel) placed in a tiled recess which 


has the mouth of the chimney at the top, 
provides the worst possible conditions 
under which a fire can be expected to 
burn successfully without sending a fair 
proportion of its smoke into the room. 
Everyone has at some time seen a2 
example of the old-fashioned open kitchen _ 
range, one that kas an open exposed 


fire of good size, the smoke from which _ 


passes away up the chimney mouth yawn- 
ing above it. These ranges nearly always 
give trouble by smoking if special means 
are not adopted to prevent it. The smoke 
from the fire shows an inclination to rise 
and get away up the chimney, but there 
appears to be some invisible résistance 
offered and a part of the smoke comes 
either pouring out or else a little oozes 
out into the kitchen. 

The foregoing is referred to as it rouse 
be familiar to every cne, and a glance at 
any dog grate standing in a tiled opening » 
will show that the working conditions are 
the same as those just ‘described. The 
cause of the smoking is the freedom with 
which cold air can get to the chimney and_ 
hang about in the upper part of the range 
or grate opening. ‘It is cold air that: offers 
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_ known as a ‘‘ blower.” 





; resistance ‘to the ascending sreaat “Ae 


warm products and smoke, and this | 
happens with the old ope range and the 


_ “dog ” fire alike. 


It will be at once seen, therefore, that 
if the free ingress of cold air to the chimney, 
or to the area above: the fire, is the cause 


of the smoking, a remedy will be found i in 
preventing this. 


This is quite correct, 
and, with the old open range, the remedy 
usually exists in the form of what is 
- This device, when. 
in a kitchen, is a tinware sheet extending — 


e- right across the range opening from side to 
side and coming down from the top to a 


depth that is found sufficient to effectively — 


| AES the SORE: As a mule oe blower 





Fig. i. roles Blower to Restrict Ingress of 
Cold Air to Chimney — 


is about 10 in. ‘deep from top to bottom, — 
_ extending right across, so that it might. be 
said that the upper part of the opening — 
is brought down 10 in. nearer to the fire. . 


A neat blower can be made of glass, as- 


- Fig. 1-shows, it having bevelled edges, na 


being fitted with a brass frame. Leaded 


_ Stained glass can also be used. 


To find the correct depth of power 


_trial.can be made with paper, cardboard, - 


or linoleum, a piece being cut and fastened _ 
up as a blower, and its depth decreased — 
or increased as found possible or necessary, 


until the best effective depth is ascertained. | 
After this it is only necessary to measure — 
up and make or order the ee finished 


blower. 


Another oneal measure takes a quite 
_ different form, and.is shown in Fig. 2. 
= With this the upper pany of the opening _ 





shows, and this is as soundly fitted 2 


-and its lower opening is in size a li 


may oe any: metal, We is catailys Ea 
copper or brass so as to bear polish 


: he funnel opening should be, this 


arrangement in “the sketch, and t 
~ have to be two small set screws in the 
to fix the funnel permanently \ : 


tind, 


Zanes ahah conenieutes the mout 
the chimney—is quite closed in by a 
of iron fixed horizontally as the ske aa 
possible all round ‘the edges. Previous to S 
being: fixed, there is a hole cut in it-to- 
receive the. upper ‘or. small end of th 
vertical funnel piece shown ; while, 
sides this, there should be a ‘sliding | d 
to admit of the sweep passing his — 
_ through when the chimney ears. dle 
ing. This door is not shown, 

The funnel piece inverted over r the fi 
is shaped like a square trumpet mout 


i 


larger than the top of ‘the ¢ grate. b 
Beds The: material, of which it is mi 


Fig 2-Mouth of: Chimney ( Closed I 
a ee Aron’ pheets 


and a simple design can be hamm 
in the front surface. — Nie ae 
As to the height above the fire ares 


_ vary~ with the draught and. _other con 
ditions. A distance of 10 in. from t 
bar of grate to lower edge of funnel mig 
be called a normal space, but the bett 
plan, when possible, is to have the uppé 
smaller end of the funnel slide closely 
through a collar” affixed to the ‘opening: 
in the plate. above. The height~can 
be adjusted to give best result 
endeavour has been made to sho 


best postion: has been found. — ; 


































vias ae cases of | ie 


winds that blow over or 

against — Saat: buildings, trees, etc., 
_ that.are higher than the suffering chimney. 

And when it is occurring, the down-blow 


¢ certain _winds— 


usts, as the force of the wind varies. 


The a pot or top. shown by Figs. 3 


3 


successful i in most cases. It consists of a 


closely into the existing chimney-pot. If 


edge of the upper case portion. , 
The t upper. part of the device is a “Tigi 


1e two tubes ; ake is secured. to the outer 


e ie dimensions of the parts will 


rd Poss 


% E<avel- Pak te ae ale ae narrow 
‘avel path excavate over the site to a 
epth of about 9 in. below the intended 
nished level. Fill in 6 in. of this ae 
broken’ bricks, good hard _ clinker, 


msolidate it as muchas. possible. On 


garden rolier. 
ath, excavate to a depth of 9. in. 


the edging or kerbs of the path, and 
ine gee foundation | “as aoe Sonat 


= ee a little sath the different sizes te- 
. quired, which are usually : 

a niaae are ue to down-blow, which is _ 
recognised by its occurring only with — 
large kitchen chimneys. Taking 9in.asthe 
- commonest size, the lower tube will be 


is seldom a steady descending current, — 
comes down the chimney in irregular = 
already stated). 
The. remedy is to fit to the top outlet. 
Pt the chimney a specially designed pot 
- “ cowl” to Ee the wind from 
ri Site high 
and 4 has the great merit of being distinctly will be 12} in. 
_ diameter. 
certain cases, the 
writer has 
O- chimney- pot exists, then the lower — 
e must be made longer and have a 

ied base to rest on, and be cemented 

the brickwork. There should be a- 

ht of 4 ft. from brickwork to the lower = 


simple tube at the mere part, this fitting 


adjustable as to 


of tube of larger size, secured to the lower 
e PY, stays, as indicated. by dotted lines © 
fig. 4. Within the upper tube is a disc, 
, diameter of which is midway between 
by three or four light stay rods or made in zinc or galvanised. sheouy -iron, the ee 
latter for preference. . | 


| Making | a Caden Path ie : = 


with melted tar and pitch. The broken 
‘oken. stone, and ram this well so as ie is 


1e top. lay gravel and sand and. roll with — 


Asphalt Path. — To alee an asphalt thus for a week or two before laying 


Put 


Pt wee tees 


is 7a : : + ee ¥ 


= 


3 , 


, 
ae 
1 eA > 


lower pipe, 
8 in. for bedroom chimneys, 9 in. for living- ae 
rooms or kitchen chimneys, and 10 in. for 


ey: 


ye 


9 in. diameter and 3 ft. total eee coe ae 
iit. has todo. ss se e 
down to the 
brickwork as 





The upper tube 
will be 15 in. in ~ 
diameter and 2 
The 


inner ‘metal dise 


CONN We 





In 


had : Le: =o 
the disc made — Figs, 3 and 4.—Elevation —__ 

and Section of Chimney- 
the height at pot tocure Down-blow = 
which it shall be | ee 
above the lower tube. This is done by 
having three 7 in. rods or bolts riveted —— 





on the plate, the ends extending through as 
vertical slots cut in the outer case. 


The 2% 
projecting ends are screwed and have nuts — 
on them, so that by tightening up the ~ 
nuts the disc can be held in position at — 
different heights. The whole can be _ 


above. ~The asphalt i is aids in two yer . = ‘ 


the bottom one, about 2 in. thick, is com- 
“posed of broken | bricks or limestone — 


broken to about 1 in. gauge and mixed — 


stone is placed in a heap on a wooden ~ 
platform, the tar is poured over the heap, 
and the whole mass turned over, several, — 
times with spades. Let the stuff ea im 
local merchant will supply the tarred 
material ready for laying. Lay the-2 = 
‘bottom course to a depth of 2 in., roll it 


ew re 


‘rice, colours, 
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well, and finish off with a coat of similar 
material, but made of limestone only (no- 
broken bricks) broken to a gauge of not: 


_ larger than 4in. This finishing coat should 


be rolled until firm and smooth. 
Concrete Path.—A concrete path 
can be made by excavating to a depth 
of 4in. Fill in 34 in. of this with a rough 
quality of concrete, made by mixing one 
bag of portland cement with two bacrrow- 


loads of sand and five barrow-loads of 


broken bricks or stone. With the flat 
side of a spade beat the concrete down and 


S- 


Making 


Empty condensed-milk and other tins may 
easily be converted into scoops for flour, 
etc. A small pair of tin- 
man’s shears is the only tool necessary. 


A separate template will be required for 


- 
ea 


hi 
a> 

\ 
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1 

r 

tik 

| 

| 

Ee 


x 





315. Pee ets 


Figs. 1 and joe arenes Out ‘Tenipate fi 
Round Tins : 


making each different size tin; but the 


method of drawing the curves is the 


same in each case. To make the tem- 
plate, stand the tin on end on a piece of 
thin card or stiff paper, and draw. a 
pencil mark round its circumference, thus 
forming a circle A (Fig.l). To the left of 


the circle, and just touching its outer edge, 


draw a straight line B to a length equal 


to twice that of the tin. Draw two other 
sunilar lines c and D parallel to B, at dis- 


THE AMATEUR MECHANIC 


parts of i the circles, as shown in Ege land 


Tenet = ¥: 





alloy it to set. The Shige fone: abpuite E 
4 in. or 3 in. thick, should be composed of 7 
equal — parte’ of | portland cement and — 
clean, sharp sand, laid on carefully and- — 
smoothed with a plasterer’ s float... > E 

Flagged Path.—A very excellent path = 
can be made of concrete flags, which can \ 
be bought ready- made, 2 in. and 24 in. — 
thick, and. 18 in. square. These should | 
be laid on a bed of cinders and sand, and 


2 

e. 

have joints pointed with cement mortar. — 
Much the same applies to the more ex- — 
pee stone- lagged path: oe 
ee 

Scoops ak - 
tances of 4 in. from each other: Desoribes . 
circles E and F-on each. side of A, so that — a 
they just touch it and line c respectively. . 


At each end of D, and at right angles to a 
it, draw the lines « and H to a length equal — ; 
to that of the tin. Cut out the cardboard — 


along the lines p, G, and H, and the solid’ . 
































Fig, 3, Tin Marked Fig. 4. Tin Marked — 
from. Template and pans Cut 


i 


2, form. the template ae that size tine 
The template is held in position on hee 
tin, and the cutting line then pencilled on’ 
the tin. See that the centre of the tem- 
plate comes over the seam of the tin, so — 
that the greater portion of the seam is e 
cut. out (see Fig. 4). a 

By leaving the labels on the tins (afters. > 
wards removing by soaking in warm S 
water) the pencil marks will be more — 
readily seen when cutting out the scoops a 


£15) os = 


various “pilings File eeoanicred 
lawn mowers, to describe in detail the 
“movements most liable to go wrong or 
give trouble, and sees and wapbresiy 
‘illustrate how 
i the blade- 
ae cylinder 
1be ground, set, 
es in 


such repairs. 
ie Sy aN 


ae Reena 


Brae ! 
ine Figs. 1 and 2, 
WwW vhich © show re- 
ectivelythe type 
“machine under _ Fis. 
i 
, and the same machine 
disn antled- for the purpose of making 
individual inspection of parts. It might 
said that this particular machine has 
ts chosen because it is typical of 
hc jousands used by householders who have 
but a strip of lawn to keep cut, and to 
; vee phapter might more forcibly 


‘3 , 345 





























1.—Gear-driven Lawn Mower 





appeal. Referring to Fig. 2, the various 
members are as follows : 
the side frames, No.3 the cylinder, No. 4 
the front roller and brackets, No. 5 the 
handle, 
_ attached, Nos. 7 
and 8 the travel- 
- ling wheels, Nos. 
9 and 10 the driv- 
ing pinions, No. ll 
the stay bar, Nos. 
12 and 13 the 





blades, and No. 14 
the washer and 
split pin. 


and Grease.—In 
repairing or grind- 
ing a lawn mower, 
first. 
rid it of caked soil 
-and grease. Get 
a bucket of boil- 
ing water,to which 
has been added a 


soda, and with a 
stiff brush go over all available parts. 
before the process of dismantling. takes 
place. Then when the dirt and grease 
are removed take off the handle and 
set the machine on a table or an up- 


turned box, and subject each part that is. 


visible to a close scrutiny, turning the 


driving wheels and cylinder by hand in — 


Nos. 1 and 2 are 


No. 6 the casting with blade — 


shding ratchet 


Removing Dirt 


thoroughly - 


generous lump of | : 


a 
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order to note the various movements, 
and also to observe the relative positions 
of the cylinder and fixed blade. It will 
most probably be found that the former 
is set in actual contact with the latter, the 





Fig. 2.—Parts of Gear-driven Mower _ 
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accomplished by means of sliding ratchet 
blades working within slots at, each end 
of the cylinder spindle. In Fig. 3 one of 
these pinions is shown at the right of the 
illustration, the ratchet steps in the pinion ~ 
and the sliding ratcnoms 
blade being also shown. 
This is an important fea-~ 
tare of a mower, and one ~ 
that is liable to give — 
trouble owing to the wear 
of the ratchet blade. 

Fig. 4 gives a plan of 
the two pinions used at 
each end of the cylinder — 
spindle. It will be noted ~ 
that the ratchet teeth are — 
right--and left-handed ; ~ 
that marked “left-hand — 
drive *’ going on the left — 
side of the machine look- | 
‘ing from the handle end, ~ 
the other on the. right. 
The cylinder shaft 1 
shown in section, the 
sliding ratchet blade en- 






















owner having adopted this 
measure under an erroneous 
impression that it would cut 
the better. 

Taking Mov wer to 
Pieces. — Having — gleaned 
what information is permis- 
sible by external observa- 
tion, proceed to take the 
machine to pieces, first re- 
moving the ‘split cotters 
holding the driving wheels 
to the frame axles. With 
the driving wheels will also 
come away the small pinions 
attached to the cylinder 
spindle, and this is a matter 
which will require more than 
passing attention. 

Sliding Ratchet Blades.—The pinions' 
referred to, in addition to the. actual 
transmission of motion -derived through 
the annular teeth on the inside of the two 
travelling wheels, also comprise the ratchet 
movements for permitting the machine to 
run idle on the back: stroke. This is 





Fig, 3.—One Side of Frame, Showing Pinion and_ Fixed- 









blade Casting 


gaging with one of the teeth. Now 

if the pinion be revolved in the direc-— 
tion B‘to A, it follows ee the ae 
is carried round with | But if, the- 
-movement of the pinion te reversed, as 
from D to’c, the sliding blade is pushe 1 
back central with the: shaft, until the 


x 













Se Sg et = 5 


Hare in she epposits direction. _ 


igh hind drive” view, wirich noe conten 
OWS. ‘the reversed ‘ratchet teeth, but — 
o the sliding movement of the blade. 


F is the driving direction, @ to H the 
or disengaging. ee ee 





a oocinie tind: has been ‘ch worn, 


e the rotary movement of. the pinion — 


. A eee Sees 
eames ite oe SSS Bh: Pike blade to the limit of such wear. te = 
this wear is more thana negligible quan- — 
“tity the bearings should be drilled out 


and brass tube or bushes inserted, the 
bore being an exact fit to the spindle. 


The Cylinder and the Fixed Blade. 
It» 
is customary to find the cutting edges OL% 
the blades perhaps chipped, or, at. any — 


é 


—The cylinder now needs attention, — 


rate, much dulled or blunted. If these — 
are very bad it will mean hours of hand — 


grinding to get them into cutting condi- 





Ln “sie = 
(7) 
WY, 


. BLADE ae, 





: ~ Mower Ratchet pyoveinente . 





zi Fig 4, Lien: Dian: of Lawn. 


eae ae ee VNDERS p 
Eas oy AT Hy: 





Fig. 6. —Method of eh ter Inclination 
-of Blade 
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ra is \ 












ly to" ensure a positive drive. 
em dy then is -to make (or buy) | 

_ testing their length in situ. 
hould be made of steel, and case- 
ned at the ends. ‘Having removed. 
mo Oe eee the side frames, next 
> the oF of the Se ends i in the 


S ermit. ‘of ae set paethe: The 
ne spindle. in the bearings is another 
psontire;: since any: Ep preuenls 


> FIXED. BLADE 
Fig Ss ._—Showing Wear and High _— 
Places at Each End: of Blade 3 


of such a machine. 


Fig. mA letnative 
Hesien for Houde 





tion again ; 


cost very little. 


and it will pay to have them 
ground on a cylindrical grinder, should _ 
there be a shop within reach in possession 
The grinding will  _ 
But if no such means 






















are at hand, then there is nothing else for © 2 = 


it but to resort to the hand method CES 


grinding. 


_ Continuing the examination of the 
cutting members, the fixed blade now — 


demands attention. In mostlawn mowers 
this blade is a trifle longer than the re- 


volving cylinder, the consequence being — 
that the two extreme ends of the former 
are not subjected to wear, and will be 
found to be higher than the worn portion. — 


‘ } 
as 
f A 


7 








- Sa 
> w 
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» This is clearly dicated in Fig. es bahia 
high, unworn portions being indicated at 
Now it is evident that any further 
grinding of the cylinder to the blade will 
accentuate this difference, and in the: 


event of much lateral movement axially 


of the cylinder, the tendency will be-for’ 
the latter to come in contact with the high 
edges of the fixed blade, and so prevent 
accurate and close adjustment, as well as 
providing a source of knock -when the 
machine is at work. ‘These high places 





Fig. 9. 


on the blade must first be removed before 
the actual grinding operation begins. As 
the blade will be found to be hardened, 


~ this can be done, not with a file, ‘but on 


a grindstone, bringing the high places, if 
anything, a little below the eureing line 
of the blade. 

On machines of-—a larger one more 
expensive type than the one illustrated, 
the fixed blade is shaped in section as in 
Fig. 6, attached to the frame casting 
with countersunk screws. When it is 
found necessary to alter the inclination ~ 
of this blade in order to get the’ correct 
- cutting angle as shown, this may be 
effected by slackening the screws holding ~ 
the blade to the casting, and interposing a 
layer or two of brown paper where indi- 
cated by Z, Be tightening up again. 


Ff 
é 


This onthing aah and its com to the 


cylinder and the fixed blade. The machine — 
aeeey assembled, as in Fig. 9, should be 


—Mower Partly ee ee for Cans 


‘the eS result that when the wei 


_ accurate setting. 


driving wheel, securing it by mean 


the one haying its place to the right of t 











































path of the cylinder being rather im. 
portant, warrants.this attention. = 
Partial Re- assembling. Having shes 
cylinder shaft bearing in good order, t 
ratchet movements correct, and the Tadeo 
ends ground back, partial re- assembling — 
may be done in order to get on with the 
grinding. ‘The object of this process. is 
to renew the cutting edges of both th 








~ mounted on a table or 
box in the — position 
shown, both the. blade — 
and cylinder being free” 
of the.support and + 
latter permitted to re- 
volve. The handle shou cis 
be elevated and held | 
back against ‘a wall, 
- whilst the front of t 
-machine might be held — 
rigid by passing a sneed | 
rod through the front re | 
roller holes and depen d- 
‘ing therefrom a weight. _ 
But if the latter device 
be adopted, care m 
be taken that the fra 
of the machine has 
even bearing on the ta 
otherwise twist or 
tortion may occur, with 





is released and the grinding finished, 
frame in regaining its. normal tens 
will alter the relative ‘positions of 
eylinder and blade, “hence troubles 


To work right-handed when grinding v 
as indicated in Hig. ry vee in order to 


Peek oalas belie necessary for the purp 
in hand—the ratchet pinions will nee 
temporarily changing. That is to s 


machine will have to be used on the 
Slip this on the shaft, then put on 


the washer and split pin. In most 
chines of this ype will be found in 


ae 





















P which may be screwed a handle for im- 
Parting the Hovey motion. This, for sim- 


ADJUSTING SCREW 





ADJUSTING ScREW — 


5, 10.- —Method of Setting Cylinder 
to Blade 1 in Large Blowers 


ft that ee by Fig. 7, hie is simply a 
lece of 3 $-In. iron rod serewed and_ bent, 


x ‘Se me length i in the handle. ge alternative 


7 hole at . end to slip over at driving- 
ss vheel shaft, and held to the wheel itself 
a set-pin through the 
Peale. and into the hole 


ee CWeciecring to 
ig. 3 it will be seen that the 
xed-blade casting is separate 
om the side-frame casting, 
_ being held thereto with four 
ob olts, two. on each side. 
‘The under. side of the ae 





The purpose of mie. 
o> Seti that is 


ay holt: on each ae, the 
thers being slackened, brings 
‘blade either away from or towards 
cylinder. The setting of this blade 


rocéeded with. It must be so adjusted 
at it is in perfect alignment with the 
[ der ‘blade "throughout its 


ae sariyihe eet a ee hole, into 


ndle i is also shown by ae 8, this being - 


be a particular detail before grinding — 


entire 


Pleneth 
missing. In machines of a larger type, 
this adjustment is ‘frequently made by 
setting the cylinder to the blade, and not, 
as in the present example, the blade to 
the cylinder. This is done by means of 
two. set-screws so arranged to lift or 
depress the bearings set in guides formed 
in the side frames of the machine. 
method is shown in Fig. 10. 
Grinding.—The material generally used 





- for. grinding is powdered emery, No. 60 


grade being a useful and speedy cutting 
size. ‘This can be cbtained from an iron- 
monger at about 6d. per pound. Having 
the machine set ready, revolve the cylinder; 
and irom an oil feeder liberally swamp 
both the former and the fixed blade. 
Then sprinkle the emery down through the 

revolving blades, 


This 


* 


not in ara contact, but just 


letting it drop just. 


where it will be caught up from the fixed _ 


blade by the cylinder. Sound must be 
the surest guide for the operator to 


ascertain when the two surfaces are 


being cut—sound and feel. Also, these 
senses must provide the knowledge how 
and when to add more emery. It is best 


Fig. 11.—Method of Testing Cylinder and Blade for Cutting 


at all times to be used sparingly, and 
sprinkled from between the fingers and 





thumb, as shown in Fig. 9. Use plenty _ 


of oil, for this flowing down the blade 
and cylinder will assist in carrying tho 
emery down to where it is required to 


4 


<a 
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do its work. ¥ ; “Any cheap on will do, 


provided it is of the right Conse, 


-—not too thin. 


When it is found that the machine Wore 
-- easier, and the noise due to the cutting 


~ grows less, it is proof that the blade re- 
quires further setting towards the eylinder. 


A quarter of a turn of a nut—one slack- 


ened, the other tightened —will affect this. 


After perhaps an hour’s grinding and 


several settings it will be advisable to 
_make a test as to its cutting efficiency. 


To do this, remove from the machine all _ 


traces of emery and oil ; a dose of paraffin 


will do this. 


in Fig. 11. 


are sufficiently keen to deal with a 


lawn; but if the cylinder drags the 
paper. in without cutting it, when the — 
blade is set as close as it will go without 
is 


actual touching, further 
necessary. 
After the grinding is over the raath ine 


will require a thorough washing, for if 


eriading 


any of the emery is left to get passed. 


round with the cylinder, or to creep into 
the bearings, much mischief may be 
wrought. It will be advisable to give 


- the machine a douche of hot soda-water, 


after which dry thoroughly, and then 


smear a little clean oil both over the 


cylinder and the blade. 3 
parts may now be assembled, the front 


- roller adjusted to the height desired, the — 


handle fixed in position, and the earings 
well oiled. 


the care exercised in seeing that no 


| Apraaes atone is left: about th 
due attention must be paid to bot 
ment and its smooth and easy TU 
‘The side frames being independent 
~ another, — 
m1 connection with the blade casting a 
round stay rod at the back, it is 
to see that these members are 


‘The cylinder - should be quite f 
‘several revolutions by hand b 


att. renewed, a sliding blade a 
long may cause rubbing in” 


Then turn the machine — 
upside down, and test the cutting edges 
with a piece ‘of newspaper held as shown — 
If it cuts it cleanly as would ~ 
a pair of scissors, then it may be concluded — 
that the edges of both blade and cylinder — 
to the cylinder is to test the who! 


case may be. | 
cylinder to touch the blade ati: 


that the act of cutting should be 
_only when the cylinder is just) mi 


mower, and it is a distinct advantas 
~ all possible, to keep small wood y 
The remaining — 


Some Precautions.—In Setting up a 
lawn mower after repairs, in addition to— 
aS Ag: ae eS 












































and relying | wholly on. 


tightened up securely, but with 
fact, so free as to admit of its bei 


comes to rest, And here again t 
movements must be carefully 


teeth path, and induce stiffness thre ug) 
the whole machine. aoe 

Another precaution to bs fal 
observed when applying the pa 


of the latter, not relying only 
perhaps at one end or in the x 


Unlike the action of a pair o 
where the cutting blades rub : 
another, the principles of a mow 


blade by the merest fraction. 
which is not too thin, or ‘yet wi 
come gummed, _is ‘indispensal 


exposed oil holes in order to prey 

entering the bearings. Sere Ee 
Having finished using a mower, 

excellent | en to. first. fenONS fr 


grease | “over thee Site sages 






















Uke: aie black his. off brush 


ber of different. grades). The light 


the heavy samples ; cut it to shape 


ce of York stone. = 
Now wet the door and frame all over, 
the same. time scrubbing the mouldings 
h the brush, and removing the dust . 
the top edge of the door. Dip the 
icestone into the water, and then rub 
paint with a circular motion, which 
smooth the surface and assist. the 
y water to remove the greasy, smoky _ 
~ When the -pumicestone becomes 
d, rub it down from time to time 


ther piece of pumice. The door, 
aes after Se must oe rinsed ~ 


as the monies = 
2 Treat the window in the same way, not 
f ting the runners Be oe places 


Pessol pieces. of light, not heavy, 
icestone, or a coarse ‘ ‘patent ” pumice 
; (such blocks are obtainable in a 


icestone cuts or rubs down better 
sh an old saw, and rub smooth on a 


that is>it was not blistered or discoloured 
- through the exuding of turpentine or gum 


ce of York stone, or face to face: 


ere ; = 


- likely to be missed shen people are in a 


~ hurry. Lastly, look to the skirting. 


Rubbing is at once the most necessary 


and the most disagreeable part of painter’s 
i work. Unless all smoke and grease are 
removed, the subsequent paint ‘will not— 


dry, and, even. if it did, the smoke would 


y gradually work its way through. By grease: 


is not meant absolute fat, but that left’ by 


- the frequent contact of the- hand, which 


is quite sufficient to prevent: the Pee 


drying of oil paint. 


To assist the washed work to dry, open’ 


all the windows and doors, if the 
weather is wet, light a fire. 


Discolorations and Knots.—It has. 


Or, 


been assumed that the paint, after having 


been rubbed down, was in fair condition, 


= 


from the knots; but should these troubles 


_ be present, they must be remedied before 
any painting is done, or failure will result. 


The presence of only one knot, improperly — : 
treated, will spoil the appearance of a door, 


especially if finished white or in-a delicate 
tint. 


or turps, but otherwise sound, it is suffi- 


cient to brush these places over with white — 


patent knotting. The spirit in knotting 
readily evaporates, leaving the material 
thick and unworkable, and for this reason 
the bottle should be kept well corked. If. 
«ne knotting is in frequent use, the hog- — 
_hair fitch or brush that is used should have 


Where the old paint is simply dis-’ 
coloured through the presence of knots — 


its handle thrust through the cork, so that _ 
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the bristles are constantly immersed in 
the liquid, while the bottle itself is air- 
- tight. If required but temporarily, the 
brush, after use, may be cleaned by rinsing 
in methylated spirit, and washing with 
soap and water. 

Supposing the resin has exuded from 
the knots and caused the paint over them 
to crack, they must be bared by scraping 
with a suitable knife, and then coated 
twice with the knotting. When knots pro- 
ject slightly above the surface, defying all 
ordinary attempts at hiding them, they 
should be sunk slightly below the surface 


with a carpenter’s gouge, knotted, and _ 


-filled up in the subsequent painting. 
Removing Old Paint.—In cases where, 
at different periods, many coats of paint 
have been applied one over the other the 
paint film becomes brittle and chips off at a 
slight knock or blow. In such cases the 
only satisfactory way of producing per- 
manent results is to clean the lot off and 


begin afresh. Even if the old paint’ be - 


—re-coated, as, unfortunately, is frequently 
done, the result. will not be successful, as 
the paint will begin chipping at the earliest 
provocation. 

There are several ways of removing 
paint, the oldest, and in some cases the 


saiest, bemg to burn it off with a blow-, 


lamp. Where paint is removed with the 
lamp there is always the certainty that 
the surface is quite safe to paint on; the 
chief drawback to its use, however is the 
liability to char, or, at least, discolour, the 
wood. When using a blow-lamp, begin at 
the bottom of the panel or other surface 
that is being burnt. off, and always move 
the knife the way of the grain of the wood. 
Follow the lamp with the broad knife, 
or with a chisel knife, or, if working on 
mouldings, with the shave hook (Fig. 55), 
taking care not to dig the tool into the 


wood. ‘The surface will need well rubbing 


down subsequently with No. 14 to 2 glass- 
_ paper until quite smooth. The glasspaper 
may be doubled round a flat piece of cork 
4 in. by 3 in. by I in., so forming a block 
for the broad surfaces. Be careful not to 
inhale the small particles of paint, a 
remark which applies to rubbing down 
- paint at alistages. The work having been 
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_ brushed over with common vinegar. 


- main in the wood. 





chal down, the knots must be bende d 

as previously advised. = 
Among the many methods of removing : 

paint may be mentioned the use of alkalis, 4 


‘such as a mixture of pearlash and ‘soda, “fs 


or potash and lime, made into a paste and 
spread on the paint with an old brush, — 
and left on until the paint shows signs of 4 
yielding. But these mixtures are messy, 
and, without special care, will burn the 
hands or discolour the nails, and nie 4 
fore are not recommended. They will, 
however, remove the paint ; if used — 
the surface should be afterwards well — 
rinsed with cold water, and when a 
This 
is done to neutralise the action of any — ; 
alkali that may, despite the rinsing, re- 


There are on the market quite a riiuiees 
of paint-and varnish removers which may — 
be relied on to answer their purpose. 
Most, but not all, of them are of a voll 
tile nature and inflammable. Instructions — 
for using are supplied with each, and should E 
be carefully followed. Removers that are 3 





of a volatile nature do their work more | 


quickly and thoroughly if, after the paint 
has been treated, it is temporarily covered - 
with an old dust sheet, or even newspaper. . 
Egyptian clay, though ofa different aoe 
3s another good paint solvent. 
After the paint has been removed, the. 
woodwork must be left until there is no 
doubt about its being dry, because mois 
ture under oil paint is one of the fruitfu 
causes of blistering and peeling. The wood- 
work should next be well rubbed down, — 
and all knots properly coated, the ‘work e 
being now ready to receive the first | o1 4 
priming coat of paint. The work may now ~ 
be regarded as new wood, the same method. . 
being adopted for each. 
Brushes.—It will be necessary to hae 4q 
an outfit of paint brushes, the number — 
being regulated by the amount of work - 
contemplated. A’No. 6 sash tool, a bev- = 
elled sash tool, and a No. 6 oval pa 
brush are practically indispensable. ie 4 
advantage of buying ground brushes is that 4 
they are partly broken for work, while the — 
other kind of brushes require a fair amou ot 4 
of use before they reach their best condi- — 


















oi 





_ tion. A good and qu uick method of breaking 
_a brush in, where practicable, is to use ui 
on a rough surface for a day, such as 
brick or cement. wall. 

Brushes are tied up ( bridled *”) to 
reduce the working length of the bristles, 


P 
quired to compensate for the shorten- 
ing caused by wear. 
Fig. 1 illustrates a simple method of 
_ bridling a brush. Take a piece of medium 
thick twine or cord, such as bricklayers 
; use for their line, and, looping it as indi- 
cated, wind round until nearly one-third 
of the brush is covered. ‘Finish with a 
_half-hitch, and slip the cord through the 
3 loop on the one side, and if passed under 
the bottom ring on the other it will be 
neater. Then pull the two ends tight and 


s 
# 
3 
4 
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‘ fix with short tacks, as shown in Fig. 2. 


batt the cord is inclined to twist and gather 
; into knots during the operation, begin 
again : but first dip the cord in water for 
a few minutes, when the slight dampness 
will make the process of bridling easier. 
Never bridle a brush too tight, as shown 
“in Fig. 3, as it not only spoils the brush, 
but prevents getting full value out of it 
during use. 
_ The sash tool may be tied up in similar 
fashion; but instead of using tacks the 
handle of the brush may be slightly slit 
each side with a penknife, the twine 
pressed into the slots, and the ends cut 
off clean. — 
_ A brush not properly looked after will 
go crooked and twisted, especially if of 
inferior quality. The standing of brushes 
_ in a paint can of water so that they rest 
on: the bottom helps to twist them. They 


















vase | 


that when taken cut they not only have 
_ their proper shape preserved, but are free 
from grit or dirt which may have collected 
; at the bottom of the utensil. The water 


over the stock. Mitchell’s patent diving- 
bell brush-holder has proved excellent for 
storing brushes; but failing this a hole 
should be bored through the handles and 
wire or cord thrust through. Brushes 
that are not required for a considerable 
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art of the bridle being removed as re-— 


should always be suspended in water, so: 


"should reach up to the string, but not - 


_ time should be rinsed. out in turpentine, — 
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A saea with soap and water (not with 
soda), hung up till dry, and then laid aside 
in a cool dry place. Brushes set in tin 
must on no account be immersed in water 
over the bristles or up to the tin, or they 


will be ruined. These brushes are best — 


stored in linseed oil or a mixture of oil 


and turpentine. 


The amateur is, often tempted to buy 
cheap and very inferior brushes ; but the 
fallacy that good brushes or brushes in 
good condition. are unnecessary should 
be banished. It is impossible to do high- 
class work with unsuitable tools. The: 
right sort and quality of brush is the. 
cheapest in the end, as it will not only | 
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Fig, 3. may eae Bridled too Tightly 


outlast two inferior ones, but it possesses 
a spring that is missing in the others. 
Moreover, the bristles cling together in a 


good brush, and enable the work to be laid 


off without unsightly lines or brush marks. 

Where the cost is a consideration, the 
varnish brush may be made to answer 
the purpose of the paint brush, and vice 
versa; but when changing over a brush 
from paint to varnish, the preliminary 


‘cleansing must be thorough, as otherwise 


any paint left in the stock of the brush 
may work down into the varnish, and 
leave coloured streaks on what should be 
a colourless surface or film. 

Cleaning Paint off Glass.—To re- 
move painted signs, etc., from the fixed 


panes in windows and doors (work, how- 


ever, that scarcely comes into .the job, 
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now being considered), mix together a 
thin paste of ordinary flour and water, 
boil it, and then add concentrated lye 
sufficient to cause the mixture to be of 
the consistency of ordinary paste. Apply 
and remove several coatings, allowing 
about a quarter of an hour between each 
application ; scrape off with a scraper or 
ordinary putty knife. Then sponge the 
glass and rub with whiting and water. 
When this is sponged off, chamois and 
polish with a piece of clean linen or tissue 
paper. If the glass is loose (unmounted), 
provide a bath of strong lye solution in 
some suitable receptacle, preferably of 


‘earthenware, in which the glass can be. 


- stood up on edge. Allow the glass to 
stand in this solution until the paint is 
destroyed ; when removed, rinse in clear 
water and wipe dry with sawdust. Rub 
with dilute ammonia and whiting, dry 
again with sawdust, and finish by polishing 
as above directed. The lye referred to 
may. consist of a solution of 2 oz. soft soap 
and 4 oz. of potash in just sufficient boiling 
water to dissolve them, 8 oz. of quicklime 
being afterwards added : or equal quan- 
tities of soda and quicklime could also be 
used with the same effect. 


THE INGREDIENTS OF OIL PAINT 


Ordinary oil paint contains a base, con- 
sisting of white-lead, zinc-white, or red- 
lead ; a binder and vehicle, generally linseed 
oil ; athinner, generally turpentine ; possi- 
bly a drier ; and frequently a pigment in 
addition to the base. The base, itself a 
pigment, gives body to the paint and 
protects the surface treated ; the vehicle 
allows of the easy application of the base 
and gives a further protection; the 
thinner makes the paint workable; the 
drier assists the paint to “ dry.” (actually 
to oxidise, since the “drying” of oil 
paint is not an evaporative process) ; and 
the pigment imparts colour and frequently 
body as well. 

White-lead.—For the amateur there 
is no pigment easier to use than good white- 
lead, and, allowing all the virtues claimed 
for zinc oxide, it is an open. question 
whether the latter surpasses white-lead for 
under-coats. The very best white-lead 
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~ paint. 
or hiding qualities. 


be fairly well able to judge as to whether — 


‘painted ivory white, leaving a surface 3 


‘sequent blistering. Take 6 lb. of white-— 
lead, 5 oz. of patent driers or see table 
































should alw ays be Kees pia the easiest 
way to ensure getting the proper article is — 
to purchase from a firm of repute. There — 
are several methods of testing white-lead to — 
see if it contains adulterants or reducers ; — 
but for practical purposes there is nothing 
better than rubbing a little of the lead in 
equal parts of linseed oil and turpentine, r 
and coating a piece of glass and a piece — 
of black-painted board. Hold the glass — 
up to the light to test the fineness of 4 
the particles, remembering that a finely ¥ 
ground paint is usually a good covering 
Test on the blackboard for opacity ~ 
If these tests are 
made side by side with a sample of white- 
lead of known quality, the worker will ~ 


his purchase is up to the standard of © 
quality desired for the job in hand. Of 
course,- for ordinary painting paste ~ 
white- lead and not dry white- lead is | 
used. ; 
Driers.—Driers may be paste, inowned 4 
as patent driers, or terebine, frequently — 
called liquid driers. The same thing — 
applies to these as to the lead; they ~ 
should be bought from a reliable source. » ~ 
Oil and Turpentine.— The vehicle ~ 
and thinner required are raw linseed oil ~ 
and turpentine, or a reliable turpentine 
substitute. = 
Making the Paint.—The duvailiey of | 
paint depends to a large extent on its = 
possessing the right amount of elasticity ay 
in each coat. To mix a paint and apply — 
it as mixed for every one of the four © 
coats is not the way to get a surface that ~ 
will withstand heat and resist hard usage. =! 
It is supposed that a room is to be | 


possessing a Semi or egg-shell gloss. Take, 4 
for instance, the room mentioned on 
p. 29. Tf the paint is cleaned off to- 
the wood, a different method must be 
adopted from what would be the case if 
the painted work were simply rubbed down. — 

Take the white-lead; if it has been — 
covered with water, beat this out before 
adding anything to it. The presence of 
water in the paint is likely to lead to sub- ~ 


an. 


spoonfuls of liquid driers ; if the weather 


be hot use slightly less, if wet or cold a 


little more. _ Add linseed oil, and beat up 
the lead with a flat stick or spatula, mak- 
ing it as smooth as possible. For bare 


wood take dry red-lead, and grind a little 
in oil with the palette knife on a slab of 


marble or piece of glass. Pour part of 
the thick+mixed lead into. the strainer, 


~ enough to first coat-the room, add to 


a well-worn. brush. 
through, add a little more oil, finally 
rinsing the strainer round with” a little . 


_ this the red-lead, and gently force through 


the strainer with an old stump—that is, 
If too thick to go 


_ .turpentine. 


The paint when strained should be of a 


faint pink tint, but it will be too thick for 


use. 


For a first coat it should be fairly 


thin, the thinners being 2 parte oil to 1 part 
by: Pepune. 











about the general run of it ; 
same time, without a knowledge of the 
_ rules governing paint and its application, 
failure rather than success is likely to 
pees. 
Again, the number of as paints 
™ is legion, many being good, 
different ; 
_ there should be no paint better than 
that made for the particular work in 


_. Painting a Room; 
' When painting, say, the door, begin on the 
mouldings in one of the panels, working 


_ PLAIN PAINTING INDOORS 


How to do Plain Painting.—Appar- 


« ently, the commonly accepted theory is 
that anyone, without either thought or 
: care, 


can do ordinary plain painting. 
There certainly is nothing very difficult 
but at the 


some in- 
but for the ordinary worker 


hand. The prepared paints, many of 
them, are excellent in the hands of a skilled 
man; but to try to cover iron/or slate, 


- or any other dark surface, with a glossy 
enamel in one coat is to court disaster. 
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the colour well into the quirks, using the 
sash tool for the purpose; then the panel 
itself, being careful to lay the paint off 
straight the way of the grain of the wood. 
In laying or finishing off use the brush 


lightly, so as not to leave coarse ribs or 
~brush marks. 


This applies with even 
greater force to subsequent coats. Paint 
the panels, then the muntins, next the 
rails, and finally the stiles. ; 

When “ cutting.in*’- sashes the chief 


trouble will bé in keeping the paint off 


the glass. A large fitch or No. 4 sash tool, 
especially if well broken in, is the most 
useful for painting sashes. Do not draw, 
the brush after, but push, as it were, the 


_ bristles before you ; by this method there 


will be most likelihood of cutting the — 
paint in clean and straight. Draw or push 
the tool from top to bottom of each bar, 
repeating the process until the wood is - 


covered. Do not be sparing with the paint 


in this instance, and especially do not lift 
the brush at every few inches, or every 
setting in will be evident by a blob or an 
irregular line on the glass. 
that may get on the glass should be wiped 
off at once with a piece of clean rag before 
they have a chance to dry. 

Paint the skirting last. If this is done 
first there is always a possibility of pick- 
ing up dirt with the brush, which would 
subsequently be left on prominent parts 
of the door. If it is difficult to cut in clean 


to the floor, take a sheet of newspaper, 


paint down to it; 


There may be full instructions on the 


tin; the amateur, however, ignoring 


- these, frequently applies a very thick 


‘coat of the paint in a vain endeavour to 
make the surface appear solid, with the 


result that it runs down in tears, presenv- 


ving a sickly, unsightly mess. 
First Coat.— 


7 


: 


and if the skirting has shrunk from the 
floor push the paper into the opening and 
if impossible to push 
under, keep the paper close to the skirt- 
ing. A piece of thin zinc or sheet-tin may 
be more serviceable. 

The reason for adding ‘ed: lead to the 


first. coat is to assist’ the drying and 


hardening of the paint, and at the same 
time to prevent undue subsequent suction 
or absorption. It is for the same reason 
that oil predominates in the initial coat. 

Using Stopping.—Make up stopping 
with 2 parts of common putty and | part 
of paste white-lead, and if too soft, powder 
some good dry whiting and work this well 
into it. Putty is frequently adulterated, 
but the best should be made from whiting 


Spots of paint . ° 
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and raw linseed oil. The wanes ecru 
make his own, though it is generally 
more serviceable if made and allowed to 
stand in bulk for several months, and 
therefore it is generally preferable to 
purchase it. 


- Allow the paint to get hard, which 





Fig. 4.—Paint Strainer 


should be accomplished by the following 
day ; then rub down with No. 1 glass- 
paper, always the way of the grain. Dust 
off, and with the putty on a board, not 
in the palm of the hand, especially if 
white-lead is mixed with it, stop all 
cracks and holes, well pressing the putty 
home and facing up all irregular places. 
When facing up, use both hands to the 
putty knife, pressing with the fingers of 
the left hand on the end of the blade. 
Clean facing up is required, the putty 
being left only in the indentations and 
other rough places. Where a great deal of 
stopping is necessary it is desirable to 
leave the putty to get hard before apply- 
ing the next coat of paint, as the brush 
is likely to rub it out, especially in the 
shallower places, where, comparatively 
speaking, it is most required. Allow it, 
then, to get hard, and previous to paint- 
ing lightly rub down with a miece of worn 
glasspaper. 

Second and Third Coats.—The second 
coat of paint requires to be made with 
5 parts of oil and 3 parts of turpentine. 
Stain to an ivory colour with chrome 
yellow and a touch of lampblack if a cool 
tone is required, and with burnt sienna or 
vermilion for a warm colour. The stain- 
ing colour should be rubbed up separately 
on the palette board, and added to the lead 
before straining. Remember that chrome 
yellow is:a strong stainer, and it is possible 
without being properly mixed to get a 
canary instead of an ivory colour. Paint 
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nate dull and glossy streaks. 


thin paint before applying the first coat. 
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as before, well brushing the eine ite 
and using it thin. enough so as not to — 
leave coarse brush marks. This in turn © 
should be rubbed down, and the third — 
coat made with equal quantities of coil 
and turpentine. 

Fourth and Final Coat.—The final 4 
coat should be 2 parts of turpentine to — 
1 part of oil ; the addition of a little good _ 
mixing varnish will help to prevent the — 
paint drying “‘ sheary ”—that is, in alter- — 
Try the — 
paint on a little exposed part, and if it — 
does not dry with an equal semi-gloss add | 
a little more varnish. Good quality gale 
varnish will a if mixing varnish is not 
handy. 7 ea 

It snoald to noted that if the last coat : 
but one is stained slightly deeper than the — 
last, the paint will sink and present aa 
better appearance than if the colour is — 
exactly alike. If the final coat is made — 
from zinc oxide the paint will keep its | 
colour better ; but the amateur is recom- — 
mended to finish with white-lead. 

Two-coat Work.—Coming now t 
painted work simply rubbed down, which — 
it is desired to finish in two coats, care- | 
fully touch up any bad or bare places with | 


If bad places are to be found on a door 
in a prominent position, it may be more | 
satisfactory to give the entire door an. 
extra coat. wees 


: BBX, bana 
Fig. 5.—Palette Board == ; 


The woodwork, if fairly glossy, should 
be painted first, with paint made with 
3 parts of turpentine and 1 part of oil ; for 
the second coat use 2 parts of turpe 
and 1 part of oil. If the woodwork 
dead or flat colour, the first coat <hc 
be 5 parts of oil and 3 © panty of fea 5 
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 etce.—The paint-can (see Fig. 56, p. 35) 


‘may be of either zinc or galvanised iron. 


Fig. 4 shows an ordinary strainer requir- 


‘be purchased, but the one illustrated — 
should be sufficient. 


ing muslin or other material tied on the 
bottom part. A collapsible. strainer may 


Fig. 5 illustrates a 


palette board, a convenient size being 


_ pine, pearwood, or mahogany, and is use- , 


15 in. by 11 in. by 3 in. This may be of 


ful for grinding small quantities of stainers, 


_ or for working from when tinting cornices. 
A similarly-shaped board should be used 


‘poisonous pigment. 
such putty in the bare hand, as there is a 

possibility of scraping the particles into. 
_the pores of the skin ; 


for putty made from white-lead. or other 
It is unwise to hold 


besides, the use of 


a putty board 5 in. by 3 in. by } in. is more 
_ workmanlike. 


PLAIN PAINTING OUT-OF-DOORS 


. It is doubtful whether the amateur 


- painter gives much thought to the pre- 
servation of the structure, the only con- 


sideration being its appearance. In paint- 


ing, however, the first end is gained by 
attending to the last. 


The brightening 


of outhouses and garden appliances is a 
simple matter if gone about in the right 
way. It is the purchase of that tin of 
_ paint of uncertain quality and drying 


iy se 
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- little trouble. 
ing makes all the difference, and brings 
- satisfaction. 
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_ power that is the cause of so much annoy- 
ance and dissatisfaction, the paint which 
seems to attract all the dust and fibre 
_ within the square mile, until the user is 
disgusted with eae and painting. 


The amateur tries to do too much with 
An extra bit of painstak- 


“If paint is bought ready-mixed, it is 


important that it should not have been 
long in stock, as it then works badly. 
will be found more satisfactory to buy a 


It 


little colour ground stiff in oil, and mix 
this as required. For white paint, white- 


shops; but this has often been left un- 
overed: so that it has become hard and ,. 
unworkable. Seven-pound and 14-lb. 
puns can be had from colour firms, and 
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bought, and cost very little. 


lead may be bought by the pound at oil- 
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this may be depended on vo be in good. 
condition. 

Supposing the painting work contem- 
plated is to. be finished part in white and 
part green, the materials required are 
paste white-lead, paste driers, paste 
middle brunswick green, dry or paste 
vegetable black, raw linseed oil, turpen- 
tine, a little boiled linseed oil, and out:ide 
oak varnish. 

When mixing white-lead add 1 oz. of 
paste patent driers to each pound of lead. 


‘Mix stiff in linseed oil, using a flat piece of 


wood made like a spatula to break up the 
white-lead. This may be done in one of 
the paint-cans or in any wide-mouthed | 
earthenware jar. ‘Tie a piece of canvas or 


other strainer over another vessel, and 


strain the white paint, helping it through 
by brushing it about with one of the 
fitches ; any old stump of a brush is useful 
for this purpose. 

To make a good job it will be best to 
give the woodwork at least two coats. 
Take, therefore, half of the strained white- 
lead, and thin this down to a working 
consistency with 2 parts turpentine and 
1 part linseed oil. The remainder intended 
for the second coat leave thick until re- 
quired, when it should be thinned with 
3 parts of oil and | part of turpentine. 

If the woodwork to be painted is an 
outhouse or a fence, and it appears 
very smoky and dirty, wash down with a 


pail of water in which a packet. of soap- 


powder has been dissolved. An old two- 


knot whitewash brush which has been 


worn to a stump is excellent for this pur- _ 
pose. These old brushes may often be 

Failing this, 
a scrubbing brush will answer. Well rinse 
off the suds with plenty of clean water 
(as any soap-powder left on will pre- 
sently attack the paint) and leave the 


surface to dry before painting. Wherever 


there is a suspicion of soot on the wood- 
work the washing is essential, as paint 
refuses to dry on a smoky surface. 
Knots that show badly should have the 
paint scraped from them, and be brushed 
over with patent knotting, obtainable in 
small quantities at any oilshop. Blisters 
should be cut out, and after the first coat: 
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filled up with putty made from equal parts 
of paste white-lead and ordinary putty. 
A little good ordinary putty may be made 
by powdering dry whiting, and making it 
into a dough by adding raw linseed oil. 
A painter’s stopping knife (Fig. 58, p. 35) 
will be useful for stopping holes and facing 
up bad places with the putty; but an 
old, well-worn table knife will answer. 


Fences and other less important wood-. 


work need not be rubbed down; but 
doors could be rubbed smooth while they 


are being washed by using a piece of 


pumicestone ground smooth on a York 
stone. Instead, the work, when quite dry, 
may be rubbed with glasspaper. 

The white paint made as directed will 
dry in about ten hours. Do not give a 


second coat the following day, however ; 


but leave a day between, so that the paint 
may get hard. 

When applying the paint, do so as 
evenly as possible. Afterwards, if there is 
any doubt as to whether the second coat 
will cover, bad places may be touched up 
with a little of the first coat, and allowed 
to dry before the oily coat is applied. — 


The green paint, also bought stiff in oil, 


is the next consideration. Middle bruns- 
wick green may appear too bright for 
some purposes ; if so, darken it by adding 
vegetable black in oil; or if the black is 
bought in a powder, grind some up in 
linseed oil on a piece of glass or slate. Green 


pigment of whatever kind has not the same 
- preservative and weather-resisting proper- 


ties as white-lead. If, therefore, bare 


wood that isto be finished green is painted | 


direct, with the green, the surface’ will 
quickly become dull and lustreless owing 
to the porous nature of the wood. The 


same thing will happen,. only to a less. 


extent, by painting direct.on to artiexist- 
‘ing green. First of all, give a coat of 
white and black made to a light lead 
colour, and if on bare wood two coats ; on 


this the green will dry with an even gloss, a 


and be far more durable. 

The green paint may be used in the 
same way as the white, except that a little 
good outside oak varnish should be added ; 
thus the quantities should read, turpentine 
1 ee linseed oil 4 parts, varnish 1 part. 
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Boiled linseed oil of good quality is better _ 
than raw linseed for dark ¢olours, and_ 
when this is used the varnish may be , 
dispensed with, the quantities Paine 
turpentine 1 part, boiled oil 6 parts. In — 
this case reduce the driers by one-half. 

Where chocolate is preferred to green, 
the ground may still be painted a light — 
lead colour, and finished with middle — 
purple- brown bought ground to a paste — 
in oil, and mixed in the same manner as 
If too bright, add a little black. 
Middle or deep indian red is a good colour, © 
and would also require toning down with — 
black. 

The foregoing paints will dry with a 
fair gloss, and should not be varnished. — 
Where paint is finally varnished, the — 
under-coats should be mixed in a different ad 
manner. Take a green outer door. Use — 
lead colour with equal parts of oil and 
turpentine, green with 1 part_ oil, 1 part — 
varnish, and 6 parts turpentine. On this 
give one coat of good outside oak varnish. — 
The paint brush may be used in the varnish, — 
first rinsing out the colour with turpentine — 
and wringing out the spirit that remains — 
in the stock of the brush. , 4 

The amateur may, after all, prefer to | 
use a ready-made paint, and if this is_ 4 
done the brand selected should be of a well: — 
known firm. Any thinning for the first ~ 
coat may be done with turpentine, for. the 4 















second. with oil or varnish. 


THE WATER PAINTING OF “WALLS 


Apart from size distemper paint. (for 4 
which see earlier pages), there are two — 
chief materials in general employment | | 
for painting © walls, namely, water or — 

** washable ’’ paint, and oil paint: g 
_ “Washable paint” is a water or dis- 
temper paint which is capable Of: being” & 
cleaned. Recipes for making washable — 
distemper are given later in this chapter, 4 
but it seems inadvisable to attempt its 
manufacture when so many good pro- © 
prietary articles are availabie, these | 
requiring simply the addition of water « or JI 


use. Satisfaction is likely to follow the use | 
under suitable conditions of any. of the s 
specialities that have stood the eek a 1 
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time. Instructions are supplied with 
these ; but it is to be feared that they are 
, not always strictly followed, and some- 
times disappointment ensues. 
Because ordinary distemper generally 
4 presents a solid appearance in two coats 
-—that is, the clearcole and one coat of 
- distemper—the same result is often ex- 
_ pected of the water paint, an expectation 
¢ press is. generally fulfilled when the sur: 
' face is naturally suitable or has been 
‘ Be cated to receive the paint. When, 
_ however, the surface is smoky, discoloured, 
- badly damaged, and of uneven porosity. a 
perfect result will not follow the applica- 
- tion of only two coats. 

_. Water paints on walls are not so much 
~ substitutes for ordinary distemper as for 
_ oil-painted and flatted work. This should 
_ be taken into consideration when compar- 

ing the cost of water paint with other 
- materials, the comparison being properly 
with oil paint, and not with size. dis- 
~ temper. Seldom, indeed, can a wall be 
painted and flatted with less than four 
_ coats, whereas “sanitary”? or ‘ wash- 
g able ” distemper ‘should give an equal 
ag appearance, so far as solidity and refine- 
ment is concerned, with three. The 
: water paint cannot, of course, be washed 
at first, and possibly never, with the sanie 
: impunity as oil and flat, some. taking 
_ three weeks or more before they may pro- 
{g perly be washed. One feature of water 
paint is that, like oil paint, it may be 
3 coated over without having to be re- 
F moved down to the plaster, which is the 
_ ease with size distemper. A simple dust- 
4 ing, or at most a wash down with clean 
water, should be sufficient preparation for 
P subsequent renovation by the application 
9 of further coats of water paint. Water 
paint gives a suitable ground for working 
. on with oil paint, and if rubbed down with 
_ glasspaper doubled round a cork or wood 
‘block serves as a filler. It would be 
— necessary in the case of size distemper to 
remove the whole before painting in 
~ oil colour. If, by way of a change, it were 
desired to paper the walls, the water paint 
: en simply washing would Be a suitable 
surface. 
When a papered surface is’ to be. con- 
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verted into a water-painted one, the 
paper should be stripped and the walls 
repaired ; but, if there is a doubt as to 
the condition of the plaster, the paper 


itself, if sound and not very dirty, pre- 


sents an excellent ground for distemper, 
whether washable or ordinary. The 
joints in the paper must first be rubbed 


level. with glasspaper, or they will show 


up badly. Clean lining paper hung so as 
to lap slightly, the joints being after- 
wards smoothed down, makes one of the 
most reliable grounds for washable dis- 
temper, and is recommended wherever 
the walls are greatly damaged. Walls hot 


in nature should have excess. suction ' 


stopped by means of the liquid thinner 
recommended with the particular kind of 
paint used. 


The final coat of washable distemper ? 
always presents a more refined appear- 
- ance if it is lightly stippled ; while, in the 


case of Alabastine, fine effects may be 
obtained by applying the colour fairly 
thick and stippling it heavily, so as to 
give a more than usually rough texture. 
Some of the water paints may be used 


on plaster that is only a few weeks old, 
This : 


but not on absolutely new plaster. 
is best left uncoated and unpapered until 


it has had a fair time to get dry, or the © 


colour will not: be even in tone. 


Washable. distemper is especially suit-. 


able for bedrooms, where light, simple 
treatment is desirable, and where, in 
many respects, it is superior to wallpaper. 
A frieze in a different colour is advisable, 
with a stencilled ornament in harmony 


with the ground. Stencillmg may be — 


done with some of the same material, 
with flatting colour. or, in the case of 
Alabastine, with white shellac. Washable 
distemper is suitable also for staircases 
and kitchens, and where exposed to hard 
wear the lower part may be treated to form 
a dado. ‘This is best in a deeper colour ; 


varnish on it will deepen it considerably, | 


but, with regard to some of the speciali- 
ties, the colour need not be changed if 
the size specified for the purpose is used. 

The chief point to remember. when 
using any of these water paints is: to 
adhere strictly to the printed instructions. 
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and limit the material to those ieee 
for which it is expressly made. Tam- 
pering with the article in any way will 
generally spoil it. 


THE OIL PAINTING OF WALLS 


- There is no question about the dura- 
bility of oil-painted walls provided the 
surface is good. They take longer to 
complete, as at least three and generally 
four coats of paint are necessary to stop 
suction and present an even finish ; but 
once completed, they will withstand a 
large amount of wear and tear, and bear 
frequent washing. Bathrooms, kitchens, 


and pantries will repay for the extra time — 


and expense involved. A painted. wall 
can be easily renovated by washing down 
with soap and water or decorator’s soap, 
and freshening up with one coat of paint. 
If the paint has been varnished the 
washing alone will be sufficient. 

To prepare a wall for oil painting it 
should be clear of paper or ordinary dis- 
temper. The presence of a good water 
paint is no detriment, but often an 
advantage. For a bare wall, if in good 
condition, the first coat may consist of 
_lead paint mixed with 2 parts of linseed 
oil and | part turpentine with the necessary 
driers. If the wall is damaged it should 
first be repaired with Parian or Keene’s 
cement. Alabastine may be used in- 


- stead, and for small holes and cracks is 


recommended, for, though costing more, 
the paint will bear out better on it. 
Even the large places might be partially 
stopped with Keene’s cement, and then 
finished with Alabastine. Lime putty 

must on no account be used for repairing 
a wall for oil plant, as ‘the lime -will 
saponify the oil in the paint, and prevent 
either proper adhesion or drying. It is 
for this reason that newly plastered walls 
should not be painted, but, after being 
allowed a proper time to dry, be coated 
with ordinary distemper or eB 
water paint. | 

There may be a temptation. to paint 
direct on to ordinary size distemper, but 
this should. be resisted, as the whiting 


will absorb the liquid in the paint, and’ 


later the paint may chip at a blow, and 
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Near the wall, Albers vee the dis 
temper with it. ag 
Any facing up required shout bes 
done on the first coat of paint previous to O ‘4 
glasspapering. This may be done with 
Alabastine used thin, or with dry whiting — 
1 part and paste white-lead 2 parts: mixed | 
to the consistency of cream with pale 
japanners’ gold-size and a little turpen-— 
tine. This should be spread on with the 
broad knife, and immediately scraped as | 
clean as possible, so that the stopping | 
remains only in the rough or uneven a” 
parts; hold the knife firmly with one 
hand, pressing the point with the other, 
and bring down as far as possible in one 
stroke. Allow the stopping to get hard, 
which should take at least a day ; and 
rub down with fine glasspaper doubled over 
a flat piece of cork. Then give a second — 
coat of paint containing slightly more — 
turpentine than the previous coat. The 
third coat may have equal parts of oil 


oil but with the addition of a little mixing - 
varnish, so as to assist in making the 5 
wall dry with an egg-shell gloss. It is— 
advisable to stipple the last coat, as the - 
slight texture given by the stippler will 


the paint brush, however straight a: 
clean the paint is laid off. When painti 
walls, keep the paint aoe thin a 
brush it out well. 

The list of tints given, later Pas ve - 
the pigments employed to produce them. 
Resembling the lists on pp. 36 and 37 in © 
many particulars, it will, nevertheless, be 
advisable to consider them separatel 3 
since some pigments (Dutch pink, for in- 
stance) suitable for distemper are not idee S| 
for oil paint. Moreover, without entering: 
into the technology of paints, there are 
some pigments which should not be used; 


the other. Blue and yellow, of course, 
produce green, but ultramarine and chi ‘ome 
yellow will not make a true green, 
ultramarine inclines to purple in t 
and, if mixed with yellow chrome, w. 
has a lead base, the sulphur in 
blue in combination with the lead in 
chrome sets up a chemical reaction, w: 
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with them to produce a green the proper 
- blue would be prussian blue. There are 
other combinations that are inadvisable 
for the same or some other reason ; but 


if the following colours are employed to 


_make the tints required, the result will be 


2 satisfactory provided the pigments are of 


sienna ; 


good manufacture. 

Apricot.—Yellow chrome, vermilion, and 
crimson lake; for a tint add white. 
Apple green.—Chrome green and white ; 


--a@ commoner. colour may be made from 
_ middle brunswick. 


Bronze green.—Prus- 
lemon chrome, and_ burnt 
middle brunswick green and 
burnt umber ; or deep chrome and black. 
~ Olive green. —Chrome yellow, burnt umber, 
and blue-black ; or chrome yellow, prus- 
' sian blue, and burnt. umber. Sage green. 


sian blue, 


- —White, yellow ochre, prussian blue and 


black. Pea green—White and chrome 


green; or white and light brunswick 
green. Duck-egg-green.—White, cobalt 
blue (or prussian blue), and chrome. 


ne 


ays 


ie ge 


ultramarine. 
chrome, 
marine, and carmine. 


- Hau de nil.—White, lemon chrome, emer- 
ald green, and prussian blue. Cream.— 
- White and middle chrome. Ooral.—White, 
vermilion, and chrome yellow. Drab.— 
White and burnt umber. Fawn.—White, 
raw sienna, ,and raw umber. Flesh 
-. colour.—White and venetian red ; or adda 
little orange chrome. French grey—White 
cobalt blue, and venetian red; or zinc 
‘oxide, ultramarine: 
Heliotrope.—Zine peido: vermilion, and 
Ivory.—White and middle 
Lavender.—Zine white, ultra- 
Leather.—White, 


yellow ochre, venetian red, and black. 


and burnt sienna. 
and cobalt blue ; 


e 


_ vermilion, lemon chrome, 


Salmon.—White, burnt sienna, and yellow 
ochre. Old gold.—White, middle chrome, 

Peacock blue.—White 
or white, ultramarine, 
Peach. — White, 
and crimson 
Stone. 


and .emerald green. 


lake. 


Rose.—White and carmine. 


_ White, yellow ochre, and burnt umber. 


Long" 


emerald green. 


Straw. — White and middle chrome. 
Terracotta. — White and burnt sienna. 
Turquoise blue-—White, cobalt blue, and 
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and patie red. 


Tuscan red.—Indian red 


361 


and rose pink. Violet.—White (zinc oxide), 
ultramarine, and crimson lake. Wedg- 
wood blue. \ “Ultramarine, zinc oxide, ver- 
milion, and middle chrome. Wedgwood 


green. — White, russian blue, lemon 
chrome, and vermilion. . 
In mixing colours or tints, the pre- 


vailing tone should be the base on which 
stainers are ground; but in every case 
experiment should be made with small 
quantities. 


The colours named are only 
a few of very many, and these can be ~ 


¥ 


made from pigments other than those 


named. Care must be taken not to use 


raw umber when burnt umber is obviously 


the proper pigment, nor raw sienna when 
burnt sienna should be employed. The 
same thing applies to the chromes, which 
range in shades from lemon to deep 
orange. Thus it will be seen that orange 


chrome is not suitable to mix with prus- 


sian blue to make a cool green. 


WASHABLE DISTEMPER PAINTS 


As already recommended, washable dis- 
temper powder is best bought ready made, 
there being a number of reliable brands on 
the market. 
his own may be informed that casein (a 
milk product) is the binding agent often 
employed, this being incorporated with 
an alkali and a suitable base, such as 
whiting, china clay, etc. The process is 
first to add, say, from 15 to 20 per cent. 
of sodium carbonate or 25 per cent. of 
ammonia or borax to the casein to neu- 


tralise its acidity and render it soluble in. 


water. The casein, alkali and water are 


The reader intent on making - 


heated together, the temperature not ex- - 


ceeding about 155° F., and, when the 
solution becomes homogeneous, the white 
base, in the proportion of eight or nine 
times the amount of the casein, should be 


added. 


For interior use : Mix 10 parts of casein 
with 14 parts of soda solution (90° to 
92° Tw.), and add 85 pens of china clay, 
terra alba, etc. 

For exterior use: Take 9 parts casein, 
4 parts powdered slaked lime, ? part of 
silica, and about 8 parts of china clay. 

Another method : Take 2 oz. of dextrine, 
64 oz. of casein, $ lb. of gum arabic, 6 Ib. 
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of plaster-of-paris, 2 oz. of borax, and 
1 oz. of carbolic acid... For’ exterior use : 


Take 1 Ib. of casein, 64 oz. of genuine gum > 


arabic, 1 oz. of silica, 5 oz. of slaked lime, 
9 lb. of plaster-of-paris, 2 oz. of borax, 
and ;4 oz. of carbolic acid. Dissolve the 
dextrine, casein, and gum with boiling 
water, then add the borax and carbolic 


acid and allow the whole to stand for two. 


or three days, when it will have turned 
into a thick mucilage. 
medium from which most distempers are 
made. To prepare it for use, add boiling 
water, then  plaster-of-paris 
colouring matter, and thin down to the 
proper consistency with boiling water. 
These distempers will be found very dur- 
able for both interior and exterior use. 
If care be taken in preparing the ex- 
terior distemper, work treated with it 
may be washed a few 3 days after 
applying. 


A dry distemper to be mixed with water 
Take 2 lb. of zinc white, 2 lb. of 


for use : 
plaster-of-paris, 7 lb. of paris white, 2 oz. 
of borax, 1 oz. of alum, 8 oz. be pale 
dextrine, and 3 oz. of gum arabic. Powder 
the gum arabic, alum, and paris white, 
then mix all the ingredients together and 
pass through a fine sieve. 
~ may now be tinted with the following 
colours which should under any circum- 


‘stances be able to reser the action ofe5 


lime. 

For white, the above may be used with 
the addition of 2 lb. of zinc white ; 
reds, venetian-red, indian red, anid. ver- 
milion; for’greens, emerald green and 
lime green; for yellows, yellow ochre, 
raw sienna, and zinc chromes; for blue, 
ultramarine and lime blue; for purple, 
purple oxide; for browns, burnt umber, 
raw umber, and vandyke brown ; 
blacks, ivory black, lampblack, and car- 
bon black. 'To prepare the distemper for 
use, take 1 lb. and pour over it 1 pt. of 
boiling water. Allow it to remain a short 
time until thoroughly dissolved, then thin 
down to the proper consistency with cold 
water. The quality and cost may be 
varied by adding more paris white and 
using a brown dextrine, which is much 
cheaper. . ee 


is called a “ flatted ”’ surface, both the : 


being known as “ flatting.”’ 


This forms the. 


and any 


_ sinking into the dull ground and pregentiae 


The distemper 


for 


- for 


' although these, in the hands ay Tae, 




















HOW TO DO “FLAT” PAINTING 
The dead surface produced by the al. 
most complete evaporation of the Vehicle — 


paint and the operation of applying | it~ 
This lustre- 
less appearance is very suitable on ceil- — 
ings which are ornamented in relief, on 
walls, as well as on woodwork. wi 
-Flatting produces a surface APNE as 
dead as ordinary distemper, while it will 
stand hard wear much better, and, once : 
thoroughly hard, will bear repeated wash-. rt. 
ing with soap and water. It makes a. 
pleasant surface on which to add decane 
tion, whether stencilled or hand-painted, — 
the colours’ employed. if properly mixed, 


me 


ing a dead: effect which is in: coon 
with the acknowledged rule that decora-— : 
tion for interior work should be without — 
gloss. For work with a badly damaged 
surface, full of inequalities, where the 
cost or time at disposal will not allow of  ~ 
preparation suitable for gloss enamel, — 
flatting will produce the most satisfactory a 
result. In showrooms, offices, and other 
buildings where painting can only be done . — 
at the risk of disorganisation of business, 
the advantage of flatted walls over dis- 
temper is very pronounced, since once 
done they will last for an indefinite period, 
and may be renewed without any mess. — 
In conjunction with flatting, the stippler 
is a very useful tool. It should not, how- . — 
ever. be used on woodwork such as doors a 
or panelling, though this is sometimes — 
done, and the worker is urged to attempt 
flatting on doors and other woodwork 
without resorting to the aid of the stippler -. 
as a smoother, the surface — being then.) 
more in harmony with the material 
painted. For walls and ceilings the — 
stippled appearance is without doubt an 
improvement, while at the same time it 
simplifies the operation of flatting. == 
Flatting can only be done with satisfac- 
tion on a ground prepared: to receive it. 
The sequence of coats in painting depends 
in every instance on the finish desired ; 
that is one argument against the» use 
for all purposes of ready-mixed paints, 


Y of great value. 


» gine. oxide, 
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tes veesienged: craftsman, are in many cases 
Flatting may be done 
-with white- lead, zinc oxide, or one of 
the reduced zinc- -oxide paints known as 
“vine white,’ and certain proprietary 
names. Despite all the claims made for 
white-lead holds as yet a 
prominent place in the affections of 
British painters; but that may be in 


- large measure owing to the imperfect 


knowledge of zine oxide and its applica- 
tion. In the present instance the instruc- 


tions given are for white-lead flatting. 


_ tine, and necessary dacne 


- In the case of new woodwork three 
coats, irrespective of the flatting coat, 
will be absolutely necessary ; where. the 
cost permits, four coats and flatting will 
bean advantage. Such a surface, costing 
more to begin with, will repay the extra 


Ene ay by reason: of its power of resist- 


ance to atmosphere and ill-usage. The 
sequence of coats for new wood that is to 
be finished flat is: priming, 2 parts of 
oil, 1 part of turpentine, and necessary 
driers ; second coat, 2 ‘parts of turpen- 
~ tine,. 1 part of oil, and necessary driers ; 
third coat, 3 parts of oil, 1 part of turpen- 


- exclusive of flatting are to be given, the 


order may be: 
before ; third coat,.1 part of oil; and 1, 
fourth coat, 3. parts of 
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First and second coats, as 


part of turpentine ; 
oil and 1 part of turpentine. 

Where flat or semi-flat coats follow 
ee oae on each other the work is inclined to 
be coarse, or. “ropy.” By applying the 
- coats in. the order given, and not using 
too thick a paint, a smooth, fine surface 
‘should result. 

The Flatting. Colour. —_The flatting 
colour requires some attention ; it is next 


to impossible to go over flatting a second, 


time and get a perfect appearance, or 
one that will success ully resist usage, and 
the only proper course whete the flatting 


‘is a failure is to give a coat of oil colour. 


ere flat again. 
Strictly, in ordinary panne the suc- 


“cessive coats of paint should provide an 
. a astia’ film over a brittle one. 
ease of flatting, the order seems contra-— 


In. the 


dictory, but is not.so in fact. .'There is a 


_ proper moment. for the application of 
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flatting, which, taken advantage of, will 
cause the two coats—that is, the last oil 
and the flat—to become practically one ; 

that moment is reached when the under- 
coat is just tacky. Applied then, the 
flatting does not lie on the surface of the 


glossy oil paint and cause cracking, but » 


sinks into it, and the two films are united. 

Flatting for white and pale tints should 
consist of white-lead, half the amount of 
driers advised for oil paint, and turpen- 
tine, there being a small amount of oil in 
the paste white-lead. Such a flat would, 
however, need expert working owing to 
its drying off quickly, so,that it is advis- 
able to adda little pale copal varnish » 
(rather less than a tablespoonful to a | 
pound of paint) to act as a binder and to 
retard the drying. .The same _ propor- 
tion of pale gold-size, flatting varnish, or 
even linseed oil, will answer the same 
purpose. 

Flatting should be made thin, deta 5 
and set aside at least a day before use. 
If mixed and used directly, it will dry off 
so quickly as to give the operator scant 
time to spread it. To the experienced 
painter this will not be of so much con-. 
Sequence; but the amateur is recom- 
mended to make it at least a day previous, 
so as to allow the “fire ’’—that is,. the 
tendency to sudden drying—to give place 
to cooler and freer working. 

Applying Flatting.—Flatting paint — 
should be laid on plentifully, with a brush 
long in the bristle. The less brushing con- 
sistent with equal spreading given to 
flatting the better; the crossing some- 
times recommended for oil colour should 
be avoided. Where a stippler is used, it 
is generally sufficient to spread the paint 
evenly, and on ceilings and walls the 
direction, may be ignored—leaving it to 
the stippler to remove the brush marks. 


_ Flatting when the work is not stippled 


should be laid on freely the way of the 
grain, lightness of touch in the final laying: 
off being necessary to ensure an even, 
dead surface. | 

Flatting a Door.—Flatting a four or 
six-panelled door is a test of the painter’s — 
ability. Begin with the panels, laying 
them in one at a time. If the mouldings 
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are eral they may be painted with the 


panels, wiping off the flatting that may 
accidentally get on the stiles and rails ; or, 
if preferred, the mouldings may be left 
until last, and run in with a fitch or small 
tool. Wipe off at once any flatting that 
gets on the stiles, for, if left, a ridge will 
- show when the déar is ENE Os The 


stiles and rails must be brought down’ 


together, beginning at the top of the door 
and keeping the whole “ alive,” or, in other 
words, wet at’ the edge. Some painters 
work from the bottom of the door upwards, 


but this is not recommended, as there is 


always the risk of spots dropping from 
the brush on to the finished part. 
the mouldings are left until last they 
should be run in carefully, so as not to 
touch either panels or stiles. 

Panelling and other surfaces should be 
mentally divided for breaks before begin- 
ning flatting. Skirtings are easily kept 
going by beginning on the right-hand 


corner of a room, or the right-hand side — 


of a door, and working to the left ; and 
frames of doors by beginning at the right- 
hand base and upwards, the reason being 
that there is only one edge, and that an 
 inconsiderable one to keep wet. 

In using the stippler, only the extreme 
ends of the bristles should come in contact 
with the wet paint, for if it is banged on 
the work, or dragged over it,¢the surface 
will be coarse and rough. Nor must the 
brush be allowed to get clogged with paint, 
or the work will be full of lumps where 
the flatting gathers; but it should be 
rinsed frequently by dipping the tips of 


the bristles in clean turpentine and drying | 


on clean paper. 

The chief point to remember when 
painting with flatting is not to miss any 
part, as it cannot afterwards be touched 
up properly. For this reason, when 
flatting a ceiling, the worker should work 
from the light. Frequently the flat paint 
and the previous oil coat are exactly alike 
in colour, when the glossy ground may 
appear covered and deceive the in- 
experienced. It is advisable, therefore, 
whenever possible, to have the previous 
coat a trifle darker than the flat, as the 
latter will smk and present a more solid 


‘would lay in the top part, and another 


When | 


‘slightly water. oR 


tion of oil than does white-lead, and i 


































and satisfactory ‘appearance than if the 
opposite order is adopted. . : 
Flatting Walls. —The fatting Hee isa 
arge wall is an extremely difficult job on 
for the amateur. In the trade, the job . 
would be done by three, or, better still, 
four men ; two pairs of steps and a. double: — 
plank would. be employed; one man — 


immediately after meet it from the bot- 
tom, while behind each would follow the 
stipplers. All windows should be closed, or, — 
perhaps better, nearly so, in order c 
retard the drying off of the paint ; but a 
soon as the flatting is completed more ai 
should be allowed into the room, sinc« 
the turpentine throws off a pungent smell, _ a 
besides causing the eyes to smart or 


Where the work has to_be aoKs ‘Aingloo 
handed, and a perfect flat is not abso- 
lutely essential, the colour may be made to 
dry more tardily by adding a little linseed — 
oil or pale copal varnish. encn a surface 4 | 


by reason of lack of assistance, the other ‘ 
is impossible. | 

Using Zinc White.—Flatting can 6 
done with zine white, one of its advan 


the presence of peer oc hydra a 
Another great advantage of its use i 
that it is non-poisonous. Where zin 
oxide is substituted, it is advisable to use a 
it also on the previous coat, though the — “t 
first, second, and third coats Be he: aes oa 
lead. 

Zine att requires a larger propor 


must not be made too thin; zinc drier 
should be substituted for the usual paste 
lead driers, and refined boiled linseed oil — 
for raw linseed oil, while a good pale gold-_ x 
size and mixing varnish should be used. — 

The coat previous to flatting should. be 
mixed with 3 parts refined boiled oil, 
part turpentine, with the necessary liquid a 
zinc driers. A little mixing varnish addes a 
will be an improvement. The flatti 
coat consists of 6 parts of turpenti 
1 part of oil, with the necessary liqn 
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5 Cafe. Galiave being substituted for the 

_. mixing varnish. 

ape Missed Places. — Although missed 

places on flattimg cannot properly be 

_. touched up, they may with care frequently 

x be remedied without the necessity of oiling 
4 ~ in again. Where, unfortunately, a place 


is asad’ on a panel, a flank of .a wall, 
“or the bed of a ceiling, it is sometimes 
made good by thinning some of the 
flatting, and, noting that the previous 
coat is thoroughly dry, painting the flank 
quickly and without much brushing, so 
as not to move the under-coat. 


’ 


Decipes for Furniture Revivers 


. sweet oil, and spirit of turpentine. 


“water ; 


oil, 2 oz. of distilled vinegar, 4 


of oil of almonds, } 


() Mix together 4 pt. of vinegar, | 
~ noggin of methylated spirit, and a table- 
oc of raw linseed oil. Use on a 
piece of soft rag. 

(2) Mix together equal parts of vinegar, 
- sweet c Apply 
this with a piece of soft flannel, and rub 


: ‘down with a soft silk handkerchief. 


(3) Wash well with soap, soda, and 
dry well, then revive with raw 
linseed oil, winegar, and paraffin oil in 


* equal parts. 


(4) Warm 3 pt. de turpentine, 12 oz. of 


i castile soap, 12 oz. of white wax, 4 oz. of 


butter of antimony, and 1 a of vinegar 
over a slow fire. 

iE Mix together, cold, 3 pt. of linseed 
oz. of 
--muriatic acid, 1 oz. of spirit of wine, 14 oz. 
oz. of muriate of 
antimony, and 3 oz. of spirit of hartshorn. 
Shake the mixture and pour a little upon 
a clean rag, rub the furniture well, and 


finish off with a piece of clean, soft rag. 
_ The mixture must be shaken each time 


_ the rag is replenished. 

fee (6) Thoroughly, mix together 1 pt. 
_ linseed oil, 3 pt. methylated spirit, 4 pt. 

white wine ‘vinegar, and 2 oz. butter of 

antimony. Mix well together, shake each 


‘ time used, put a little on wadding or 
flannel, and rub briskly. 
tat fea, soft rag. 


Wipe off with 


CY a eh yeished or french- polished 


surface may be cleaned with soap and a 
moist flannel, a moist flannel alone, or a 
rag wrung almost dry after dipping in 
The polish may be revived : 


oe paraffin oil. 


by rubbing with the following polish: a 
piece of gum sandarach as big : as a walnut 
is simmered with } pt. boiled oil till dis. 
solved, and, when this is nearly cold, } dr. — 
Venice turpentine is added. Thin this, if 
necessary, with oil of turpentine. i 
(8) A good renovating medium is 


- eamphorated oil, rubbed on very lightly 


and quickly with a soft flannel rubber. 
(9) Before using this, wash the furniture 
with a solution of about two tablespoon- 
fuls of extract of soap in a pail of warm 
water. To polish, apply the following 
mixture with a soft pad: take 4 pt. each | 
of linseed oil: and vinegar, boil them ° 
together, and, when cool, add ¢ pt. of 
methylated spirit. This method may be © 
applied to polished or painted furniture. 
(10) Besides thoroughly cleansing the 
furniture this reviver leaves a good polish 
which is not easily soiled by finger-marks. 
ae together spirit of wine | pt., nee : 
4 pt., boiled linseed oil } pt., turps + pt. 
Mix the spirit and vinepat first, shaking 
well till of a creamy colour ; then add the 
other ingredients, and mix all well together, - 
keeping it tightly corked. Apply with a 
clean cloth, which must be dry, rubbing 
well in, and polish off with a dry flannel. 
(11) Thoroughly mix + pt. lime water, 
+ pt, linseed oil, and then add } pt. sweet 
oil, mele mixed, afterwards thinning with 
nearly { pt. of turpentine. Apply with 
wadding or soft rag, wipe oft, and finish 


with soft, clean rag moistened (but not wet) a 


with methylated spirit. If the work is very 
dirty or sticky with wax, it should first be 
well washed with weak soda and water. 

















ae oodworking: Various | 
Tus chapter will Salant and iimeerite used. in woodworking, and. will sNbeeee 
~ the making of some of the simplest, joints - applications. SOE ORE one ae 
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ieee _. Figs. 2 and 3.—Correct and Incorrect Methods of Boring with Bradawl i 
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3 ce s Be 
Butt” ak Nailed. SS ithis is eth 7 
Bo bechitncnest kind of joint, and at the same 


es time perhaps the most useful. 
its forms is shown in Fig. 1, which is 
& view of a box with the bottom Sapeuhigat 
e ae As will be*seen, the parts. are butted to- 
os pect: ‘and fixed with nails. 
Using the Bradawl.—For small Boxes. 
: a in which the wood is } in. or less in thick- 
of ness, it is generally best to make holes with 
_ the bradawl, so as to provide an entrance 


= 


wr ~ for the nails and obviate splitting. To 
~ avoid: splitting the wood when using the 


_ bradawl, hold the latter vereadeye and 


Out for Si 





ees Fig. 8.Wood Set Out for Soap-box 


es sogtith the pees edge across the grain as. 
~ shown in Fig. 2; then, with two or three 
light blows with- the hammer or mallet, 
the point can be driven right through the 
os wood without splitting it. A piece of 
waste wood. should be placed under the 
work so as to prevent damaging the bench. 
ae - The awl can then be withdrawn. When 
aid ~ boring 1 near the end of pieces, this method 
pe is far better than forcing. the bradawl for- 
_ ward and at the same time giving it a 
“number of quarter-turns imparted . by 
Bg _ the motion of the hand alone, that method 
aa frequently causing splitting. Fig. 3 shows 
a ~ the common effect of placing the cutting | 
edge of the bradawl with the grain. — 
a 5 _ Nailing.—For the general purposes of 






fe nee eae. amateur, the french or wire naiis are 


- 


key be preferred, ‘especially those of oval 

5 section, as they hold well, and are not so. 
: likely to split the wood as the cut nail or 
ae cut brad, which is tapered in breadth, as 





shown by Fig. 4, where it will be observed ri 


x a an the asian has been split by the 


a ¥ 
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-~ Fig, 5.—Simple Butt-jointed Box 


nail being driven with its — 
breadth across the grain: — 
When this kind of nail is - 
placed with its head parallel — 
to the grain, splitting does — 


not - take place, because 


* 


there is little, if any, taper — 


in the thickness of the nail. 


The general rule is to place: 


all nails with the length of 


their heads in the same 


direction as the grain of 
the upper piece of wocd. 





‘Soap-box ae Brush Shelf 





Fig. 9.—Housed Joint 


Making a Simple Butt-jointed Box. 
—An ordinary and useful application of 
the butt joint is exemplified in the making 
of a butt-jomted box as shown in Fig. 5. 
The dimensions are not given, as, of course, 
they depend upon individual requirements, 
but suggested sizes are: 10 in. long, 
64 in. wide, and 8 in. deep, the thickness 
of the material being 4 i Working to 
these dimensions, a piece of board 4 in. 
thick, 7 in. wide, and about 2 ft. 4 in. long, 
would be suitable for the making of this 
box. Having procured the wood, plane 
the. face side and each of the edges true ; 
then gauge and plane to thickness. Next, 


‘Fig. 10.—Housed Joint : Setting 


ae means of the is try-square, and” 
seriber, draw lines across the board 
marking off the lengths of the different 
pieces and leaving a little space between — 
each one and the one next to it, as shown ~ 
at a, 6, c, d (Fig. 6). This will allow, if 
desired, for the ends of each piece to be _ 
pared’ or planed smooth. Now set a 
gauge to the width of the sides and ends, 
and gauge lines e and f and also for the ~ 
width of the bottom. Bear in mind that — 
the endpieces of the box are shorter than 
its breadth by the amount of the thickness 
of the two sides. Next mark out half the — 
thickness of the stuff and the positions — 
of the nails. It will obviate splitting if 
the holes are now bored with a bradawl. — 
Separation of the parts can be effected 
either by sawing closely to the line or by 
sawing down the middle of the waste. If — 
the latter method is adopted, the waste 
material still remaining can be removed, 
if end grain, by paring with a chisel ; 
if straight grain, by planing. The parts 


-can now be assembled and carefully 


nailed, taking particular care that the 
various parts are flush with one another — 
before driving the nails home. 
Making a Soap-box with Brush 
Shelf.—Fig. 7 illustrates a useful model, 
which will afford further practice in the. 
making of butt joints, while it also intro- — 
duces paring obliquely with the mean 
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bed ne Gidueaten in an saree ae? riiaknee ee the at) eines sawing ere 
pter. ‘Fig. 8 -shows ‘the complete and paring should next ba dome takings ks 
development of the box, all the eae ‘eare to work in the waste as aiready ~~ 
_ being ‘marked out on apiece PWIA Sir TRY Baa RAN OR SP aes 
‘oro Pipard planed up to din. | SE aes 7 
thickness and 6 in. in —& 
v idth, and of jength about — 
ed ft. 10 i in. The pieceata § 
is to ee The triangular 
) at B is at the back 
bottom shelf, and | 
ae d be. removed with a | 
chisel ; it serves the purpose 
of a draining hole. The 
} name for ete 






k so that ae Wateranay \ eevee oe Cheapo kt noe 
off with iit, and. | Fig. 11.—Knife-box : 


shown and described:in an earlier chapter, 

and so as te make the hole right ehrotey ice 

the piece of wood. Fore 
Making a Spoon= cr Kin Boxe 7 

This provides a good application of the 

‘housed joint (see Fig. 11). A suitable 

size would be 11 in. long, 7 in. wide, and 

21 in. deep, these being the outside dimen- 

sions. The thickness of the wood should 








to prevent 
_ soap from 





| Fig. erie and Ends of eS Set Out and Housed 


ue $8, thes Tae pe inte each piece set be such as will measure 2 in. after planing 
and also the housing. In setting out up. The sides and ends ‘should be planed 
the. housing, the distances between © truly to the required thickness and ~ 
1 Mae be pbone ae in. - less than g UReAGU, then ict out for the Jength - 
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of each piece, and afterwards sawn ae Sey Wie. 13 shows a simple method 
~ near the lines. The ends should be fin- of setting out the partition piece. "he 
ished by overhand paring with the chisel. curved ‘portions « can be | pared accor c 















Fig 15.—Slot in Knife-box Handi 





ing to the directions given in 1 an ea 
ohapige: es ¢ 


, bit and the work ‘will ati soot 
Fig. 14. ‘Then, by overhand paring 
- the chisel to the tangent lines and _finis 
ing with a piece of glasspaper, the: slot 
will be ane as in Fig. 15. 


bit.—A good. methoul of brine hb: 
~material by means of the centre- bit” wi 
now be explained. vA) carefully é 
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Figs. 16 to 18 7 aes from Front and Reat Sides: and Combled 
show the work Partly in section) . 


win ah 


The housings : shoal next be set out as the position of the’ contre: of ead! 3 
shown in Fig. 12.- By carefully sawing Then, placing the work on a piece of ¥ 
in the waste- and paring, the pieces wood and the centre of the bit in the | 
are thus prepared ready © for putting ends pone ae ane pene of the 
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oie Seat 
the other side, as 

. shown in Fig. 16. 
2 a Endeavour to hold » 
- the tool so that. 
_ the axis of the bit. 
is square (that is, 
at. right angles) to 
xe the face of the 

work. Now turn 
-. over the work, 
place the point of 
the bit in the hole 
_ from which it pre- 
~ viously projected, 
eo wath the “ nic- 


- 
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Angle -lapped | 
or Angle-halved _ 
Joint.—T wo views 
of this joint are 
given in Fig. 19. 
This joint will sug- 
gest itself as use- 
ful for a great 
variety of pur- 
poses, -especially 
for light frames 

and — structures 
such as meat safes, 
rabbit - hutches, 
S ek 2 fowl - houses, ete. 
A ae sae Fis. 20.— Angle-lapped Joint Set Out, etc. — In Fig. 20 is shown 
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as 
ge ei 
- er or side cutter of the 
Cebit make a deep incision, as 
_ shown i in. Fig. 17, but not ~ 
te ~ taking off any shavings with 
E the cutting edge. Now turn 
the work over, and finish 
the boring from the first. 
side, as indicated in Fig. 18. 
< Te the boring is carefully 
done a dise will come out; 
~ half of one of these is shown 
in’ Fig. 18.~ It should be 
_ noted that the views Figs. 
- 16 to 18 are partly sections 
~ through the thickness of 
~ the wood in order more 
clearly ‘to show the action Weta a ae 


i ia bit, etc. Fig. ok seria with Angle-lapped Toles: 
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the piece of RH Aine up iets ‘toe aves ie 


with the ends sawn or pared off true, and 
then set out. 
be done in such a way that all the saw kertfs 
are made in the waste x (Fig. 20). The 


fastening together of this form of joint — 


can be by means of glue, nails, or screws, 
whichever is most suitable for the pur- 
pose required. 

Construction of a Reseed cular 
-Frame.—Fig. 21 shows a frame con- 
structed. with angle- lapped joints. In 
Fig. 22 a horizontal and a vertical piece 
are each shown in two. stages. The 
wood having been:planed to breadth and _ 


id 





Fig. 22.—Parts of Frame Shown in Two eed 


thickness, and sawn or pared true to length, 
the setting out is dore, then the sawing 
with the. grain and across the grain for 
the shoulders which are shown not quite 
completed in two pieces at the back in 
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_ After this the sawing should 


the illustration, where it will be seen that 


the kerfs are represented as being just in- 


the waste. -The two foremost pieces. are 
ready for putting together. If for. out- 


side work, the contact parts of the joints. 


should be painted and then screwed or 
nailed together. For inside purposes, the 
best plan will be to glue the contact sur- 
faces of the joints and, if desired, further 
secure with screws or a couple of fine 
brads. If any part of the ends project, 


_ they can be cleaned off with the chisel by 


uerhaad paring. 


ae i screws, ‘mortise- ae 
Seb. 


flaps, table-tops, etc., the butting edges | 


fit accurately. Then, placing the two 


for placing, the face sides of the 


purposes, straight-grained har 


dowels vary from 14 in. to 4 i 


| pieces split off from $ in. to 1 in. 





































ATeias. invisible, on which a 
and because it is quickly done an 
strong when properly carried out, 
used extensively in cabinet-making. 
When it is desired to joint up board: 


the joints should free be planed ‘so as ” é 
re 


sides outwards and the butting edge 
the same plane. and holding them tos 

by means of hand- -screws or the vi 
| distances 
of the t 
should be. * 


Then, by means 
a try- square Nn 





gauge line s¢ 
intersect, 
already — 
across, as shown in fhe oe he “The 


outwards is that the gauging . 
done from the face side in each. c SE 
- The Dowels.—Obviously, - 


the best material for the ee 


off the material and not Be 


according to the purposes fol w 
are required, blocks should be saw 
from a board of the desired length 


in section, according to_ the di ¢ 
required. Sometimes the bloke 
off shale os ORE to make 
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Fig. 23.—Setting Out Edges of Boards for Dowelling 
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be. Figs. 26 and 27.—Dowelled Joint in Framing Fig, 29.—Metal Template 
rie . on End of Rail 
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or more dowels in one length. These 
pieces are then shaped to hexagonal 
section and finally rounded with a: plane, 
testing them’ for diameter by passing 
them through a hole of the right diameter 
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Dowelling sticks ready for use may be. 
‘obtained from many timber merchants — 
and tool dealers fer about a farthing per” id 
foot run. 

Boring Dowel. Holes.—An auger bit 










Fig. 30.—Rails Dowel-jointed 
to Leg 





Fig. 32.—Dowelled and Mitred 
Joint Apart 





Fig. 31.—Dowelled and Mitred 
_ Joint Complete _ 


EEL ASR) —Setting Out and on for 
Dowels 





made in a piece of hardwood. It is a good 
plan to drive the dowels when planed up 
through a hole in a piece of hard oak, or, 
_ better. still, of wrought iron, which will 
take off any sharp arrises or projecting 
pieces. The sharp edge ofthe hole made 
by a drill in the iron acts as a scraper, 
which removes all superfluous material. 


~ 


~ 












shell or pin bit, as the point can be placed 
exactly on the, intersection of the squared ~ 
line and gauged line as indicated at Fig. 24; 
as there illustrated, a gauge can readily 
be made out of a piece of wood, so that — 
the. bit shall only bore into the wood. ine : 





desired tae This | Price is ave from 


| a piece of 14-in. square stuff bored, with 
er the bit that is going to be used, lengthwise 
ney. of the grain; by planing off the corners, 
* the gauge can be made octagonal in sec- 
~ tion. Then, by boring a couple of holes 
at right angles to the grain and inserting 
oe screws. the wood is fixed to the bit 
. coe will retain its position. ‘In all ordin- 
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and 37.—Mitred Joints Mortised on Inner and. Outer Edges Respectively 





NF me be / 
ary cases” it is important that the boring 
should be done quite square to the surface 
of the’ joint. Having bored the holes it 
is advisable to countersink them slightly 
pin. order to remove any rough wood 
fibres left by the bit, which might get 
| hetween the butting edges and prevent 
a3 the joint. closing when fitting together. 
ete ig neaessary that the dowels should 
y be about 1 1 in. shorter than the combined 
: _ depths of the holes, as, obviously, by what- 
a ever” amount the dowels were too long, 


as ee ey book tnt 
< i. ="* 7 - *~ 






by ‘thar distance, Ge wronle the joint 
be kept apart on fitting together. The 
ends of the dowels should be chamfered 
_ off; either with a file or chisel, as shown. 
in Fig. 25. It is a common practice in — 
gluing up a joint of this kind first to glue 


the dowels into one half of the jomt and 


then. placing the parts in the positions as" 


indicated, to glue both edges as quickly 











Fig. 35.—Method of Sawing Kerfs to 
Receive Keys 











as possible, allowing a little glue to flow 
into the empty dowel holes. The two 
parts are then rapidly assembled and 
cramped up.. The-glue used in joints of 


this description should be slightly thinner | 


than that used for rubbed. joints, because 
all superfluous glue has to be removed by 
pressure, and not, as in the former case, 
by rubbing. 

~The joints of stiles and rails of dvors 
which may be prepared to receive glass, 
wood or other panels are frequently con- 
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SPA done, fare two parts will pro 7 
perly fit together without any easing of — 
the dowels or holes, which has always to — 4 
be done if the setting out has been done 3 
inaccurately. 

At Fig. 30 is shown the application of | 
dowelling between a leg and the rails 
of a chair or similar framing. 


MITRED JOINTS 


When it is desired to mitre the corner 
joints of frames, doors to cases, etc., a 
— Ae AES sae stronger jot must be adopted than. jase 

Fig. 38.—Mitred and Lapped Joint - butting, gluing and nailing, as in nicturet al 
frame making. The joints here shown 
nected by means of dowels. A typical are suitable for a.variety of applications. 
example, showing one'corner only when ._ Dowelled and Mitred Joints.—Figs. 7 
fitted together, is shown by Fig. 26; and 31 and 32 show a dowelled and mitred © 
apart by Fig. 27.. A simple way of setting mnt together and apart. A good method. - 
out for the dowels in such cases is to obtain a 
a piece of tin-plate or thin sheet-zinc and 
to bend this so as to form a flange about 
4 in. wide; the centres of the desired 
dowels can be marked out on the metal 
and small holes punched through. Then, 
after cutting this metal template to 
length, it can be applied to the stile (see 
Fig:-28), and, with a marking awl, small 
holeS are made coincident with those in 
the template on the edge, ready to receive 
the gimlet point of the bit. The template - are 
is next applied to the end of the rail ‘Fig 40. —Shooting Wenner th Shoulder ie 
(Fig. 29) and the positions of the centres of Plane esa 
the ‘dowel holes marked. By using a a 
template, the positions of the dowels are of setting out and boring this joint is 


accurately marked and, if the boring is shown by Fig. 33. The two parts are 7 
placed together so that the face sides’ ~ 


are outwards; the mitred surfaces” are 
in one plane ‘and placed approximately 
horizontally in the bench vice. Lines are 
then squared across and, with a marking ~ 
gauge set to half the thickness of the ~ 
material, short lines are made ‘as pre<« — 
viously explained. The two surfaces of — 
the joint are now in a horizontal position, 
and the operator will find it much easier 
to bore squarely to the surfaces of the ~ 
joint than if they were not so placed — 
because he is able to hold the bit in he 
vertical position. ; "aan 
; NN AS aR RE | Keyed Mitres.—The three mitred 

: Miz : : 3 joints shown by Figs. 34 to 37 can be cut 
Fig. 39.—Miired Sub ened Joint for Rebated RAG dinary mitre box oad plane eal true : 
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be firmly fastened in the bench 





naking a space for the insertion of 
thin | piece Core hardwood or veneer. 


xine 





















ioe #1.—Open 1 Mortise-and- tenon Mitred 
h 2 POY Ade _ Joint ie, 


e one. or more saw. cuts. 


ra 
ee a true butt joint; then, 
ciple nees see the mitres and “edges 


| ae pe as has been ae 
| cane a an oe mortise. The waste 


penti in ae may be: cut 
r omboidal i in form, which‘will allow 
le ke eing of right angle form at its 
instead of about 45° as. pithy im, 


van a” PK \ 
ee bie ROK a ; 


of the joint shown by Fig. 34, ie 3 
been shot true the two parts — 


and sawn as indicated in Fig. 35,_ 


I set kerfs: are “shown, and these are 


only pad of mortises there 


oint shown by Fig. 36 is made by 


Fig. 42.—Secret Mortise-and-tenon | 
. . Mitred Joint ae 


This will, of course, allow of a larger pre 
key and thus give more strength to the 
joint. Fig. 37 shows a strong and easily ~ 
made form of mitre joint with two open 
mortises, and an dnser ce key or ee er 


“tenon. i Pe AS 


Angle - lapped and Mitred lone fae 
This (see Fig. 38) is a‘useful and fairly 
strong form of joint, and, if desired, 
allows of being strengthened by screwing ~~ 
from the back. .‘Fig. 39 is the same kind 
of joint forming part of a rebated frame. — 
In this and the following mitred joints — 
it will be seen that the joints cannot be 
shot true with the plane and mitre shoot ; 
therefore, very accurate setting out. will 
be necessary, and then the mitres sawn ~ 
near to the lines, finishing just to the scribe _ 
lines by a rebate plane, or, what is still — 
better, with a metal, shoulder plane, reer 
general form of which is’ shown ".in: Use, t 7 
in Fig. 40. Bits: 

Open Mortise-and-tenon Mitred ee 
Joint.—This useful joint is shown at Fig. 





Fig. 43,—Lapped Bridle Mitced Joint 
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“Al, where it aa tos seen that the mitre of 
the mortise piece can be shot in the mitre 
shoot, but the shoulder of the tenon must_ 
be planed as mentioned above. : 
A later chapter describes in close 


detail the making of the various mortise- 


sg Joint.—Fig. 42 shows this joint together 


-and-tenon joints. 


Secret Mccticetand iehow: Mitred 


- 
ee a * 
wt 
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suitable for the teat rene Gare i 
desirable that the connecting parts shall — 
not be observable. . eS 
_ Lapped Bridle and Mitred Joint te 
The joint shown at Fig. 43 is somewi 
difficult to make, but when proper! 
made and a ae —and, it _ necessar’ s 





and separated ; it is a strong joint and . Sop ireeiOl: , 
coi 
7 Varnishing a. Violin= ye 
| 1K varnishing violins ‘with amber oil time for “sleeking ” each. coating, and — 


+ 


‘varnish, 


the fiddle in the “white” 
must first of all be glasspapered to 


dead. smoothness with No. 0 glasspaper, 
and all trace of glasspaper and any 
-other dust scrupulously ‘removed. 
the varnishing should be done in warm 


Also 


~ weather, or at least in a warm, room, 


which should be kept as free as possible 
from any commotion that would be likely 
to cause dust. However, with due pre- 


-caution against dust, a current of air 


materially assists the drying process, and 
it should be understood that the proper 


thing for applying the varnish is a french 
_hoghair brush, flat pattern one about | in. | 


wide is most suitable. The whole violin 
excepting the neck being varnished with 


the oil varnish, therefore suitable pieces 
of cork are fitted into the peg-holes and - 
‘smoothed off level with the cheeks of peg 


box to prevent trouble with the varnish 
getting into the peg holes; which are left 


_ unvarnished, and finished to peg “ grippi- 


ness” with chalk wrought into the wood 


with the fiddle pegs. 


To proceed with the “varnishing : the 


head and peg box are done first, then the 


top bout ribs and heel of the neck, then 


the waist ribs and lower bout ribs, then 


the back and, lastly, the belly. The 
brush should not be flooded, but the 
varnish rathes sparingly applied, and as 
it does not set quickly, it gives ample 


ing), 


(half that time in favourable 


lightly all over french- polish fashion, 
a dead smooth surface As as, ee 


harden for a month before the final 





















thereby smoothing down to prevent clotty 
parts. Although wken newly done the 
varnishing may look streaky (with bru 
it is the nature of the varnish 
“smooth out ” in process of dryin 
becomes surface dry in twenty-four 8 
weathe ig 

but the work. should be set “Iaae. for ; a 
week to let the varnish harden bef ion 
rubbing down. ‘The rubbing down is. 
between each coat with a damp fla 
pad and pumicestone-powder, rul 


of Le oil varnish are euthoieee = 
after applying the last coat the instrur 
is all the better for being allowec 


bing down and polishing. The rub 
down is as already detailed, and the gl 
brought up afterwards with a clean flar 
pad and tripoli powder, sparingly lub 
cated with olive oil, and finally a 
rubbing up with a soft. silk rag. 

For ahs the neck | a solutio L 


coats being given, and Sieet a 
down, with No. 0 glasspaper, hese 
a coat of spirit varnish 4s | appl 
penaees with tripoli oe oll 


Zi 7 ai 
& ‘ ad ae a" , 
7 FH Lae * . + xe 





|. Roller 


eSpace Be oa knowledge of window blinds 
will be extremely useful to the handyman. 


_ Upon taking a house the blinds are one of 


the first ‘things to be thought about. A 
removal means taking down and probably 
altering and re-fitting them ; and, in any 


case, they are by no means permanent 
x fixtures, and require cleaning or renewing 


es 


se 


Mi 


ie Wiest. 


from time to time. 
“Material 


and linen. The paper is, ‘of course, the 


cheapest, but it makes very good blinds, A 
and can be recommended where expense 
isa consideration. 
it is léss troublesome or costly to make 
- new paper blinds than to have holland 
blinds cleaned and calendered. 

Blind holland is made in various quali- 
mes ties, widths and colours. 
; is known as “ Lancaster holland,’ this 


When they get soiled 


The cheapest 


being a poor material heavily dressed. 
It is not suitable for cleaning and calender- 


” ing, and is intended to last till it requires 


wy 


replacing with new stuff. The better 


_ qualities of holland can be cleaned almost 


equal to new by the large cleaning firms, 
but the cost is considerable. Attempts at 


home cleaning or. Epesey cleaning are not 


successful. > 


Linen blinds are more “expensive in 
first cost, but they are durable, and can 


be washed and ironed at home repeatedly. 
_ Rollers.— The rollers with fittings 


used with the above materials are chiefly. 


“spring rollers,” rollers fitted’ with 


s.—The usual materials for - 
pe ee roller blinds are paper, holland 
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Making and Fixing 


Blinds 


“Scotch action ” fittings, and those with 
“single action ”’ fittings. The last named © 
have a cord fixed at the right-hand end, 
and the dropping of the blind winds the 
cord up between two metal flanges on the — 
fitting ; pulling the cord draws up the 
blind. It is very simple and can hardly 
get out of order; but it is seldom used, 


. except for large shop window blinds. 


The “ Scotch ” fittings are. very smooth 
running, but somewhat expensive. They 
also require fixing on an independent lath 
and brackets, and are now used only on 
large windows of public buildings. 

Undoubtedly, the modern “ spring 
roller’ is the best all-round article for, 
domestic purposes, though it has some 
weak points. The rollers are manu- 
factured in 1-in., 1}-in., and 14-in. dia- 
meters, and 3-ft. 6-in. to 5-ft. lengths. 
Blinds more than 5 ft. wide must have the 
rollers lengthened ; and it is often neces- 
sary to join pieces on rollers. There is 
no advantage in using a thicker roller 
than is necessary to support the weight — 
of the blind. The 1-in. diameter roller 


- will do for any size of blind up to 9 ft: 


in length by 3 ft. 5 in. in width; but | 
blinds are often required a yard less in 
length and two or three inches more in 
width. The 14-in. rollers. (being longer) 
are often cut down, but sometimes it. is 
more convenient to lengthen the thinner 
ones. The same applies to the 14-in. and 
14-in. rollers. 

“Old solid rollers are cut up for jointing | 


use of a dowel screw. 


a 


% 


ged 


F | = aN EU ‘ 


wy 


pieces. There are ss Mtionts ways of j joining | 


to be adopted as occasion demands. Small 


pieces up to 14 in. in length may be glued 
and secured with three long: and fine Danek, 





Fig. 1.—Small Piece Added to Blind Roller 


- pins, as chow by Fig. 1. 
‘to have the joint ends cut quite square, to 
‘have the roller straight. 


Tt is always as well to have more than — 


one way of doing anything. Figs. 2 to 5 
show four different methods of jointing 


pieces on solid blind rollers from 14 in. 
to 3 ft. in length, and when properly done 


they are all quite reliable. But it. is 
seldom necessary to lengthen by more 
than 2 ft., and then it is wae the thicker 
rollers. 


—_ \ 
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Fig. 2.—Roller Jointed withsDowel 


Fig. 2 shows the simplest method—the 
Fig. 3-is a kind of 
sprigs. 


scarf joint strengthened with 
Fig. 4. requires the use of a wood dowel ; 


and Fig. 5 shows a spliced ase secured 


with screws and sprigs. 


Good fitting and gluing are fares ee 


able to all the joints ; and to give extra 
strength and finish the rollers are some- 


times trimmed down a shade all round 


and a piece of blind material about 6 in. 
wide glued-round. . 





Fig 3.—Roller Scarved and Sprigged 


“Making a Blind. pa make a blind, 
the first thing is to take the measurement 


of the window between the-beads of the 


casing. Suppose this to be 3 ft., and the 
length 6 ft., which is a very ordinary size. 
The finished blind, when drawn down, 


Pw bere 


w a a 


does not matter, and this gives les 


‘Tt is iicantetht 


straightening, to fold the stuff 


a! sig 






































tive the oF er | 
inch or two more in. -the cone an 


tion in the width of material. Fo 
with this blind the width of stu: 
be 38 in. ; but 40 in. or 42 in. wid 
be used when there is room on the 
It is not necessary to hem blinds « 
side edges, unless they are cut, and li 
to fray. Side hems cause a blind to 


=e 


Fig. 4—Roller Jointed with Wood De 


up ‘much thet ‘and sometimes. - Wy 
brackets have to be backed out ‘to clear 


required for a , blind is 6 in. « 
measurement between the top and t bot 
beads, the extra being allowed for the : 
hem and for a turn round the roller. 

It is most. important that ‘the 
~should be cut square. To do this, 
work-bench or table is perfectly s 
the AS may be laid on, hoe th 


The wooden senate: is Ae acro 
with the edge of the table, and the 
marked and cut off. The materi: 
then be measured. and the other e 
in a similar manner. ‘Fig. 6 aug 
blind-cutter’s: knife. 
_ Another way is to cut off ite 
stuff roughly, allowing a little 


J Ke 4 
ee 5 


nN. 


lengthwise with the two long 
gether, to lay it on the. bench, : a 
the point of a knife to stab thr« 
4 in. from aoe corner had the 








vy 





trea t of the lower oe ane 
em, which is ‘first cut straight, — § 
sed. for turning in. # it:, and © 
Wr) me st 1}) in. ‘The creased 





_ spring end to the left and the folded edge | 








The 3 
roller should be 1. in. longer than the — 


back Agenda Lin. ae the ton ie 


width of the blind. Iti is laid on with the 


“ 
drawn over and fixed in the groove with 


e 























Fig. a —Blind- 


cutter’s Knife 








eet i to ee In sewing the | 


dige. Aa 

may then ‘He i ah anes 
‘up from the bottom. The top. 
nds are often hemmed for the 


ia 


; ae one it should fit. tight. 



















































the steel nibs supplied with the fittings. or x 
wrth in. eke (see Fig. 8). 7 a 
hee 

a 
i i be 
2 ee 
ae 
Big; 10.-—Skylight Fitted with Blind» |< ©: 
ce Rath is oe, igri Ce 
The blind may then be rolled up the te 
right way, and the tassel and cord put on _ 
| by. eo of a metal tassel holder fixed 
with two 3-in. screws. It is then ready for e 


fixing, up, Saigaae is only a matter of screw- Mies 
ing the two brackets in position to allow - 





the blind to hang straight and even, and — 


the roller to turn easily etween them. — i 
The blind is ee a in the Stee rolled | i‘ Oe 


ea 
Rey ay 
aber y 


Vey 


oe 


oe 


up, and with the spring uae up for, 8 3: * cites i aan siete. ade ch isaetaes * 0 . 
At? 1s easily got used to. “but.is not ~ gies 
well understood in general. — 


two or three tarns. When drawn down it 


winds up the spring in the roller, which. 
take the blind immediately back if 
it is not held for a few seconds to aliow — 


will 


the check to act. The blind is run up and 


the OP 4 


ar gees cathe er as “ue a DOERR Opa 
7 fe , <4 « wy 2 ra Hast a i 
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After be 
use some time the spring is apt to 
weaker, and will not take the blind up 
then He should. be lifted ee 





_ Figs. 11 to 13, caching Blind to 
Solid Roller by Means of Batten 
and Screws 





























Fig. 17 Fig. 19 


Figs. 17 to 19.—Inside Blocks as 
for Blind Brackets 








Fig, 23. 










Fig. 15.—Young’s 
Cord Holdfast 











Fig. 16. —BPrass Cape and ‘Rack 
End of Sprite Roller st 





Figs. 20 to: 25. een ate a Pantene 
Blind Brackets tea ; 
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a _ MAKING AND . FIXING ROLLER ‘BLINDS | 


a the brackets, rolled up by hand a foot or 
x so, and. replaced. This winds the spring a 


; ~ little tighter on being drawn down, and 
| Fe may be repeated several times if necessary. 
The finishéd blind should fit the window 
. ee as: shown by. Fig. 9. For eee thee 
" kitchens, etc., acorns (see Figs. 24 and 2 
or 243) are preferable to tassels. 
= aN Fitting Blinds to Skylight.—It is 
i ~ sometimes necessary to fit a blind to a 
skylight, and this can be done very 
successfully, as shown by Fig. 10, which is 
a view looking up from the inside of the 
room. The blind in this case is 3 ft. by 
“9 ft. 3 but the drawing is made to a much 
- larger scale than Fig. 9, to show the small 
detail. The measurement of the roller in 
a a0 this case is “pin measurement,” that. is, 
the full length from the tip of the pin at 
each end: and it must be the same as the 
~ <width between the casing. The blind is 
made the same as for an ordinary window. 
- Instead of the ordinary brackets, “ pin- 
measurement” fittings are required, to 
___ be fixed as shown in Fig. 26. The diameter 
of the rolled-up blind is about 14 in., and 
its position is indicated by the dotted line 
circle. The left-hand fixing is shown put 
on to be level, not to be parallel with the 
sloping woodwork. It is essential with all 
} Se rollers that the flat pin must be 
vertical in the bracket. When the blind 
_ © is fixed up, it will hang down in the room, 
* and it then becomes necessary to put a 
_ serew-eye in each end of the lath and to 
- fix the cord at the centre. A small brass 
pulley is put at the centre of the lower 
easing mould, and the cord threaded 
= through it. 
put through the screw-eyes, and the ends 
@ secured to the wood casing by coiling 


2 


es round the necks of screws, which are then | 


_ driven home, as shown in Figs. 10 and 26. 

The blind. will now work as on a window, 

but might be inclined to sag more or less 
_ according to the slope of the roof. To 
on “prevent. this, the cord may be ‘wound ona 
‘i hook. fixed at some convenient place. In 
if "Some cases the cord is taken across the 
_ ceiling, and through another pulley and 
‘ ie down the wall. 
th: The’ above method has been carried out 
he in shading ¢ a POMSETVALOTY. glass roof with 


ey 
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blinds measuring 10 ft. long by 6 ft. wide. 
The blinds were put up in pairs, one under 
the other, with green and cream shades, 
so that either could be used at will. The: 
arrangement proved very satisfactory. 
The rollers used were the usual 5 ft. long, 
by 14 in. diameter, lengthened to 6 ft. 2 in. 
A variety of fittings for spring and > 
ordinary roller blinds is illustrated by 
Figs. 11 to 25. * 
When a spring roller fails to work | 
properly it is common to rush to the con- 
clusion that © the spring is broken.” As: 


a matter of fact, a spring scarcely ever -: 


breaks. Most likely, it requires to be 
strengthened by winding as previously 
described. Or, may be, the flat pin is too: ~ 





Fig, 26.—‘‘ Pin-measutement’”’ Fitting 


loose in the slot of the bracket, which 
requires closing up slightly or replacing 
by a new bracket. Very often the rollers. 


-are put out of working order by fixing on 


the shade with tacks.. The working end 
of the roller is apt to rust, causing the thin 


Two lengths of wire are next — metal cap to split off and prevent the 


check from acting. Experience proves 
that repairing and oiling give far more 
trouble than to replace with a new roller. 


LATH ROLLER BLINDS FOR 
GREENHOUSES, ETC. | 


Lath roller blinds, as shown by Fig. 27, 
are excellent substitutes for mats in 


covering frames during the winter, and — 


in protecting wall trees from frost when 
in flower. The spaces between the laths © 


admit just the requisite amount of light. 


The sun’s rays are diffused, and pass in 
broken succession over the plants in a 
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the blind as 


The blinds are made of §-in. by y-in. The roller, 
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‘ Fig. 31.—Blind on 

e Fis, 34 Octagonal Roller 
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Figs. 28 to 30.—Front View, Back Vic 


| 5 in. by 1 in., fixed to the { 
which are easily detach 


follows: Fix the end of th 
underneath the pulley a (Fig 





go Figs 33 and S40 : 
es _ the pulley F, where the 


aaths, connected at intervals of about at the loop p the blin 
1 it. 6 in., with iron link-plates and links, The T-iron runners (Figs. 33 : 
_ as shown in Figs. 28 to 32. The plate is fixed to the principal rafter 
_ Slipped over the lath and clinched at the turned up at the bottom .en 
back as shown. The roller is of laths trated, with the object of ] 
nailed to octagonal blocks, the blocks being the roller running too far. , 
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Section of Blind sy 
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ridge of the house, is 
means of cords and pulle 
The top of the blind is a 












house by means of - 










~The blind is opened and clo 









pass it beneath the rol er at poi +t B 
take it up on top through pulle 












and up to pulley ©; 
pulley r, down to G, un 
G, then under the bl 





















be fastened. By pul 
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